
































The weatherproof qualities of Murray C 
Limiting Reactors are absolute. The wing 
are encased in solid, waterproofed con 
so poured that the copper conductors | 
ample breathing space. The low dec 
temperature rise is typical of the general ¢, 
lence of construction and performance, 
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Obviously, no protective structures are nee 
This saves materials and manpower — 
time, when extra reactor capacity is req 
The splendid performance record of M 
Reactors, over more than two decades, 109° 
with their widespread use, commends ! 
to your careful consideration. Metrop? 
Device Corporation. Brooklyn 16, News 
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While certain types of underground cable for direct 
burial are often plowed in, when installing the more expen- 
sive high tension cables, or cables for extremely critical 
circuits, further precautions will prolong their useful life and 
prevent service interruptions caused by mechanical dam- 
age, regardless of the type of insulation and covering used. 


HERE’S HOW IT’S DONE: 


1) Dig trench deep enough (at least 18-in.), so cable will 
not be disturbed by plowing, surface digging or paving ex- 
cavation. 


2) It is preferable to lay a sand cushion, or at least have 
base of trench loosened so it is cleared of rocks and other 
rough projections. 


© After laying cable and before backfilling, cover it with 
soft earth or sand, free from stones, rocks, etc., so they 
won't press against the cable when flooding or frost-heav- 
ing disturbs the surrounding earth. 


0 A creosoted plank or concrete slab, laid six to eight 
inches above the cable, gives additional protection and 
warns workmen of its presence when digging over the 
cable. 


Under highways and railroad rights-of-way, it is usually 
best to pull the cable through a pipe or conduit. 


Such protection is particularly desirable for non-metal- 
lic underground cable. But even when metallic-armored 
(steel taped, etc.) cable is used, it is desirable to have this 
more complete protection. Naturally, the extent of pro- 
tection depends upon the type of soil as well as the likeli- 
hood of disturbance, such as in urban areas where the ma- 
jority of digging and excavating occurs. 


HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pennsylvania 
Offices in Principal Cities 


Electrical Wires and Cables 
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This is the Way 
to Install Cable 




















Here’s why these preventative measures increase 
the life of cable: 
@ Rocks and other sharp projections will not bruise or 


deform the cable insulation if extraordinary pressures 
develop. 


b Better packing permits improved heat dissipation and 
paves the way for longer cable life and greater efficiency. 


Hazard engineers are experts in the production, installa- 
tion and maintenance of electrical wires and cables. Why 
not consult them about any cable problem? 








Even the best installation practice does not help much ur- 

less the original cable is properly designed. To relieve any 

doubt specify: 
Hazard Armortite 
non-metallic 







ELECTRICAL WORLD @ February 19. 194 











@ Leading makers of insulators and in- 
sulator hardware depend on GRAYBAR as a 
local link with utility companies, contrac- 
tors and other users of pole-line equipment. 

GRAYBAR Representatives make it a 
point to keep fully informed on your indi- 
vidual needs and specifications. Wherever 
possible, GRAYBAR keeps the insulators you 
regularly use in convenient local stocks. 
On special items, GRAYBAR can act fast to 
seek them out. 

As new designs are introduced to meet 
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IN OVER 80 PRINCIPAL | CITIES. 
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For Broad-range Service on Power Insulators 
Make GRAYBAR Your Source of Supply 


Executive Offices: GRAYBAR BUILDING, NEW YORK 17, NY, ie 


DO YOU KNOW THE RIGHT SPOT 
FOR EACH OF THESE INSULATORS ? 








tomorrow’s fast-changing pole-line require- 
ments, you can count on GRAYBAR to keep 
you fully informed. Because GRAYBAR of- 
fers all the products that go together on 
the pole, you’re well protected from mis- 
fits. Whether it’s porcelain, glass or wood, 
for transmission or distribution, rural or 
urban, GRAYBAR is logically your first 
source of supply. Your future planning, too, 
may be simplified with our help. 
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Exceptional condenser performance comes 
down to tube layout more than to any other 
single factor. Elliott engineers have worked 
out a distribution of tubes in converging straight 
lines—wide spacing at the top, decreasing to 
a minimum toward the point of lowest pressure 
at the air offtakes. This type of spacing insures 
uniform, maximum steam velocity which sweeps 
the tubes clear of condensate and non con- 
densable gases. 

A central steam lane feeds directly to the hot- 
well, assuring equal pressure and temperature 
at top and bottom of the unit, and the deaera- 
tion of the condensate to a point where air 
content does not exceed 0.03 cc per liter. 
There are no baffles to cause changes in direc- 
tion of steam flow. 

The photo shows a 27,000-sq. ft. Elliott con- 
denser which is now on duty at an eastern utility. 
In construction and performance it is typical of 
the many Elliott condensers serving many power 
stations and plants. 
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CONDUCTOR SUPPOR 
CLAMPS AND FITTIN 





ar Maximum strength, with proper 


use of restricted materials. 


DISCONNECTING SWITCH 
INDOOR AND OUTDOOR 


¥4 Clamping surfaces designed to 


maintain constant clamping pressure. 


AIR BREAK SWITCH 
Can be supplied with class A, 


B or D insulators, using high 


strength, all glazed porcelain Mi tiai)iaiamey 
(class B shown). 





Hardware attached with resilient CUTOUTS AND 


alloy in place of cement, elimin- THERMO-RUPTERS 


ating spot loading. 


R&IE assembly assures uniform- [iaaiaunaimeaianiialiae 








MECHANISMS 
ity in strength, dimension and 
appearance. 
SUBSTATIONS 
* r% Dn er OPEN OR ENCLOSED 
3 “Kes ° © Spe FF _—sCNSOLATED PHASE 
Me — — , QP RTD © HEAVY DUTY BUSE 


KIRK IMTERLOCK 
SYSTEMS 


AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 


METAL CUBICLES 


BUS SUPPORTS 
~~ TESTING DEVICES 


LWAY AND INDUSTRIAL ENGINEERING CO., GREENSB 
ANADA=~EASTERN POWER DEVICES, LIMITED, TQ 








AMPAG 400 size uno nance 





Top welder engineering, too, is incorporated 

1 into every Ampac. This compact reactor coil 
is efficient ...cool-operating. Its spun-glas 
insulation is flame-proof! 





Ampac gives you all a.c. welding advantages — including no arc Smooth one-inch movement of upper core 
? blow! Wide 50-500 amp range provides capacity for 90% of all 3 covers entire welding range... in seven tums 

welding needs! Simply designed and ruggedly constructed for of control wheel. Result: less time for 4d: 

gruelling wartime service. Minimum maintenance required! justment — more time for production! 


GET THE FULL STORY on this 

great new welder from your nearby 

rine cA ae eee Ampac dealer or Allis-Chalmers dis- 
ELDER 2 500 : Eo trict office. Learn about its exclusive 
aS ] | patented circuit. Ask for bulletin 
Lame sc end ) B6302 . . . also B6241 on Ampac“200”. 


WELDER 3 (300 AMP.) = y A 
| aa 
57%: TYPICAL M-G 400 AMP. WELDER (D-C) A 
. b ‘ 
High welder efficiency means decreased power consumption 
— and therefore lower power bills! Compare Ampac's ex- 


cellent rating against two largest selling a.c. welders and a 
typical dic. unit. You save with Ampac! A 1678 MILWAUEES, WISCONSIN 
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USHING insulation must be more than 

just a good dielectric. Two other de- 
mands are made upon it: ruggedness to 
withstand hard service; durability to 
withstand the passage of time. For this 
sound reason, O-B bushings are insulated 
with porcelain, inside and outside...Por- 
celain insulation is not affected by acci- 
dental electrical leakage or discharges 
over its surface. It will never carbonize 
to form a conductive scar leading to later 
trouble... Porcelain is totally non-absorb- 
ant. It cannot be harmed by the presence 
of a little moisture...Porcelain is not 
dependent upon perfect condition of the 
oil surrounding it...Porcelain is the 
standard insulation on all power lines 
for the simple reason that it is complete- 
ly practical--it will stand a lot of abuse 
without the need for elaborate protec- 
tion-and nowhere is porcelain insulation 
more practical than inside a bushing... 
ONLY IN O-B BUSHINGS CAN YOU 
GET INTERNAL PORCELAIN CON- 
STRUCTION. Specify them on your 
next requirements. 


24686-H 


Ohio Bitttd. 
MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY, LTD., 
NIAGARA FALLS, ONTARIO 
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A Partner Worth Having | 


ES, THE CROCKER-WHEELER field engineer has 
an ear to the ground and an eye to the future. 
Not a miracle man, but thoroughly educated in 
engineering and with years of experience in the 
application of motors and generators. 
Some men on our staff took part in the design 
and installation of the first steel mill motor. . . 
others installed the first motors geared to machine 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 













tools .. . still others worked on the first motor for 
printing presses, the first for pumps. 

One of our men will be glad to discuss with you 
any motor or generator problem. While your plans 
are still in the blueprint stage is the time when 
his assistance can be most worthwhile. Write, wire 
or call on us at our nearest 
office. 
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WOUND ROTOR MOTORS 


SQUIRREL CAGE MOTORS 





JERSEY 
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DIRECT CURRENT MOTORS GENERATORS 
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FLEXIBLE COUPLINGS 









Electric Cables by Simplex 


for Power, Communication and Control 


With “synthetic rubber” insulation 


which, during the past two years 

has gradually taken the place of 

natural rubber compounds. Perform- Subject to 
ance records already promise an W.P.B. regulations 
important future for Simplex “syn- 

thetic rubber” insulation for power, 

communication and control cables. 








With varnished cambric insulation 


for high voltage over short dis- 
tances. Particularly suited for sta- 
tion or power house wiring and 
where operating temperature is 
high. Varnished cambric insulated 
cables may be covered with weath- 
erproof or flameproof braids, lead 
sheath or steel armor. 





With impregnated paper insulation 
for transmission of large blocks of 
power at higher voltages. Paper in- 
sulated cables are lead sheathed to 
keep moisture out. Best results can 
be obtained when cables are spec- 
ially designed for the work they 
are to do. 


If your postwar plans call for new cables—submarine, underground or 
aeriai— for repairs, replacements or expansion, we shall be pleased to tell 
you what we can do for you now to help you prepare for the change 
from war work to “business as usual.” It will be greatly to your advan- 
tage if you act quickly when the time comes. 















oo iis 
Simplex Wire G Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


ld 





WIRES and CABLES 
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“Underground OF ble Rachs 


For neat, permanent installations of manhole and interior 
cable work, use Oliver Underground Cable Racks and 
other line materials. Oliver Racks are readily installed 
and easily adjusted to conditions (number of cables, size, 
spacing, etc.). Standard sizes are designed for telephone 
and smaller diameter power cables. For heavier cables, 
use Oliver Heavy Cable Racks and Hooks. 













RACK HOOKS 


Two types of Rack Hooks are available, T-Section and 
Channel-Section. Both fit the standard rack, are easy to 
install and have rounded edges and wide bearing surfaces 
to prevent damage to the cable sheath. Channel-Section 
hooks have extra interlocking lugs to prevent rotation oj 
the hook during installation of cables. 













INSULATORS 


For extra protection, Oliver Insulators can be used with 
either type of hook. Made of white glazed porcelain with 
a smooth surface and well rounded corners, they prevent 
damage to sheath due to “creeping” of cable, and provide 
extra insulation between cable and hooks. 













OTHER ITEMS 


MADE ALSO IN T-SEC- The complete line of Oliver Underground Materials in- 
TION HOOKS, 4”, 712“ cludes Anchor Bolts, Duct Shields, Dowell Pins, Pulling-in 
and 10” SIZES Irons, Manhole Steps and Ladders. All metal items are 
made of new rolled steel, hot dip galvanized. 































IRON AND STEEL 


SOUTH TENTH AND MURIEL STREETS - PITTSBURGH, PENNSYLVAX’ 
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NOW IS THE TIME 
TO SELL POSTWAR LOADS 





YOUR ELECTRIC COMPANY is interested in postwar loads from 
industry, from the mining field, from building construction and 
highway lighting and you will want to know that Roebling is 
helping to pave the way for you. 

Advertising of Roebling Electrical Wires and Cables for 1944 
in all of these fields is dedicated to electrical modernization. It 
is telling industry what electricity can do in cutting postwar 
costs with better lighting, air conditioning, electrical and elec- 
tronic control. Reminding the mining and construction fields 
that electrical modernization can bring them benefits too. 





- + Your Local Lighting Company’s Engineer” 


All of this advertising refers its readers directly to the engi- 
neers of their local electric companies, for help in planning for 
fullest postwar use of electricity. We hope that it may help, 
when the day comes that load-building becomes a problem again. 


Electrical Wire ond Cable Division 
JOHN A. ROEBLING’'S SONS COMPANY . TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


© ROEBLING 


PACEMAKER IN WIRE PRODUCTS 


WIRE ROPE AND STRAND ~ FITTINGS +» SUSPENSION BRIDGES AND CABLES 

HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS - ROUND 

AND SHAPED WIRE + ELECTRICAL WIRES AND CABLES +* COLD ROLLED STRIP 

WIRE CLOTH AND NETTING * AIRCORD, SWAGED TERMINALS AND ASSEMBLIES 
AERIAL WIRE ROPE SYSTEMS 
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THE STANDARD 





Forming dependable links in vital electric power 
supply lines, Standard Transformers are installed 
the world over—in Navy Yards, Power Stations, 
Armament Plants . . . and in farm areas. 

To help you get electric power ‘‘as you want it,”’ 
Standard offers a complete line of equipment and 
a staff of experienced engineers backed by a 
smooth-running manufacturing organization. 

A letter or wire will quickly put the nearest 
Standard representative in touch with you. 


ENGINEERED AND BUILT 


Fo meet Yyus needs 


The flexibility of the Standard Manufacturing 
process; the experience and resourcefulness of 
Standard engineers, enables us to design, build 
and deliver promptly, dependable, efficient trans- 
formers to meet your needs. From the smallest 
types to 10,000 KVA. units—liquid or air cooled— 
individual transformers or unit substations—you 
can depend on Standard Transformers. 


STANDARD type 
ESP Distribution 
Transformer equip- 
ped with two valve 
Lightning Arresters 
and Expulsion Fuse 
Cutouts. Depend- 
able and economi- 
cal. Pole or cross- 
arm mounting. 


STANDARD type 
CSP Rural Trans- 
former with low- 
voltage thermal 
breaker and high- 
voltage Deion gap. 
Completely self-pro- 
tected against light- 
ing surges, over- 
loads, etc. No fuses 
to replace. 


) TRANSFORMER COMPANY wanrren, onto 



























































































































































































Hit, 
= ia! 
CAPACITY DESIGN PRESS. 
| tb steam per hr Ib per sq. in. degrees F i: 
| 7: oem 
| 1,000,000 1800 955 as 
| | 690,000 1390 825 x 
. = 
|| 600,000 975 860 Thi)" @meé 
i] 
$25,000 775 900 
80,000 | 440,000 975 910 
Ib steam per hr 430,000 1400 895 ; 
This is one of the smoller i o 
C-E units installed in a utility 425,000 975 905 
plont in 1943. It is fired by 
a C-E Multiple Retort Stoker 400,000 950 860 
ond is designed to produce : 
80,000 Ib of steam per hr at 350,000 800 830 
665 psi and 830 total tem- ~- 
: perature. 340,000 1 425 930 
300,000 750 835 ' 
: - 
: : 150,000 750 750 
o F » 
100,000 700 750 ood 
| i 
80,000 725 848 > re >>: Fost ae shew at at - : 
80,000 725 830 
1,000,000 
60,v00 500 735 ‘ Ib steam per hr 




















This is the largest unit i 
stalled in 1943 and the 
recent million-pound in 
lation, There are but 10 
of this size in the world 
8 are C-E units. The des! 
pressure is 1800 psi; ! 
steam temperature 955 f. 


OMBUSTIO 


a - 
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Several of the above installations include two or more units. 





















~ 


C-E Steam Generating Units 
present-day utility practice 


C-E Units placed in service in utility plants during 1943, as listed at the left, have a 
total rated output of 7,270,000 Ib of steam per hr. They supply a substantial part of 
the new turbine capacity added by utilities during the past year. In range of capacities, 
pressures and temperatures and variety of fuels burned, this list of C-E utility installa- 
tions parallels those for some years past. It therefore serves to emphasize again both ) 
the breadth and continuity of Combustion Engineering's experience in the whole field | 
of steam power generation. . 


















* 


Unit capacities range from 1,000,000 Ib of steam per hr, top rated capacity for steam 
generating units, down to 60,000 Ib per hr, certainly in the lowest capacity group for 
present-day utility practice. Between these extremes there is an exceptionally complete 
sequence of unit sizes. 


PA 


Design pressures of these units vary from 1800 psi — the highest for the year — to 500 psi, 

a very moderate pressure in the light of present utility practice. There are 3 installations 
4 in the 1390 - 1425 psi category, 4 in 950 - 1000 psi group and 7 which range from 700 
= to 800 psi. 





Steam temperatures cover a considerable range, from 955 F — the high temperature for the 
year — to 735 F. Nine installations were designed for temperatures from 800 to 900 F; 
‘4 above 900 F and 3 below 800 F. 
















The variety of fuels is suggested by the unusually wide geographical distribution of these 
installations. They are located in 12 states covering the country from New Hampshire to 
Lovisiana and from Alabama to Wisconsin. Many different fuels are specified — several 
eastern and western bituminous coals, anthracite, oil and natural and coke oven gas. In 
~gsome instances only one fuel is specified, others have alternate fuels or two or more 
fuels used in combination. One installation is among the few in the country burning 
pulverized anthracite. 





While these installations exemplify the range and extent of our contemporary work 
. for utilities, they are only part of the story. For while these units were being designed, 
manufactured and installed, Combustion Engineering, as the largest supplier of boilers 
for U. $. Maritime Commission ships, was also turning out marine boilers by the 
thousands and land boilers for hundreds of war production plants. 


90 MADISON AVENUE i ee od SE 
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YOU SHOULD HAVE THESE 





Facts 


..- before buying BUS DUCT 


Industrial distribution systems must be 
flexible to meet war’s constantly changing 
demands ::: and must fit readily into post- 
war conversion plans: 

Westinghouse Victory Bus Duct meets 
both today’s and tomorrow’s requirements. 
It has many exclusive features contained in 
no other type of duct. A few of its outstanding 
advantages are listed above. 





PLANTS IN 25 CITIES... 


Bus Duct FACTS are contained in Bulletin 
3286. This bulletin is a concise : : : complete 
>: 2 usable handbook on Bus Duct. It tells why 
Victory Bus Duct should be used: :: why it 
meets Limitation Order L-273 ::: why every 
rating carries complete Underwriters’ ap- 
proval. In addition, it gives data on plug-ins 
and fittings; dimension data; and specifications. 

Ask your Westinghouse representative for a 
copy or write Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa., Dept.7-N. 


J-60544 


OFFICES EVERYWHERE 


© Westinghouse 
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'S HOW T0 
T THE FINGER" 
ON SLEEVING— 


oves new BH “‘extra flex’’ Fiberglas 


oe - 





Sleeving is non-fraying 


H™: a new sleeving that is both flexible 
and non-fraying. And you can prove it 
right at your own desk with this simple tap test: 

Obtain from us a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. Hold both types in your left 
hand, as illustrated, and finger-tap each sleeving 
15 to 20 times. BH Extra Flexible Fiberglas Sleev- 
ing will spread slightly, may fuzz a little, but it 
will not fray. The usual saturated sleeving will 
break down at the edges and separate. Continued 
manipulation will not noticeably affect the BH 
Extra Flexible Fiberglas Sleeving, whereas the 
saturated sleeving will readily unravel and 
become progressively worse. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 

All sizes from No. 20 to %”, inclusive, are 
available. Write for samples of this radically new 
and different sleeving today—in the sizes you 
desire. Seeing is believing! Bentley, Harris Manu- 
facturing Co., Dept. W, Conshohocken, Pa. 
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ATED MAGNETO TUBING * NON-BURNING FLEXIBLE 
SATURATED AND NON-SATURATED SLEEVING 


A 
, 
rad 
~~ — 


Gas” BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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Are you receiving the 
monthly informative 
“Gould Battery News’’? 
If not. . . ask for it. 
s 
Rated conservatively .. . 
Goulds equal or exceed 
in capacity any battery 
of comparable size and 
cell structure. 
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TO SOLVE 
YOUR BATTERY PROBLEM 


e In the Gould Plante battery the positive 
plates are blanks of pure lead spun to a 
finely ribbed cross-section to greatly increase 
the surface area. Then each plate is electro- 
chemically treated to create a film of lead 
peroxide on each side of the plate. 

With the surface greatly increased by the 
ribbing process and then converted to lead 
peroxide, there is a greater area of active 
material in contact with the electrolyte than 
in a battery of ordinary design. This is the 
reason for the unusually high capacity of the 
Gould Plante. 

This large area of active material remains 
constant throughout the life of the battery for, 
as the active surface wears away, the pure 
lead core is, in turn, converted to lead peroxide 
by the normal action of the cell. This assures 
sustained voltage in the Gould Plante. 
Get all the facts on the Gould Plante. 
for Gould Sealed-Iin-Glass Bulletin, 
business letterhead. 


GOULD STORAGE BATTERY CORP. 


DEPEW,N.Y. « Facteries ct Depew, N.Y. « North Bergen, N. J. 
Zanesville, O. « Dallas, Texas « Atlanta, Ga. « Chicago, Ill. 
St. Poul, Minn. « Leavenworth, Kan. « Los Angeles, Cal. 


Ask 
using 


FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 
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SELF DISCHARGE 








ee, 


One of a series of service SURReStions 
for users of industrial batteries, 


@ Self discharge is the tendency g 
a battery to lose power during th 
period when it is not in active seryjeg 
It is primarily dependent upon th 
type of plates used, although th 
purity of the electrolyte can be; 
contributing factor. 


There are two general types of 
lead cell batteries. * In industrial 
trucks, Diesel starting, automotiy 
and other uses, where the emphasis 
of design is on light weight, smal 
bulk and high capacity, batterie 
with pasted plates are almost uni. 
versal. In the better stationary jp. 
stallations, where neither weight o, 
bulk represents a serious problem 
solid lead or Plante type plates ar 
favored. 

With the latter type, particularly 
when the positive plates are made 
entirely of pure lead, as in the 
Gould Plante, self discharge is no 
an important matter. However, ip 
pasted plate batteries which employ 
grid frameworks to hold the active 
material in place, it becomes 


| serious problem. This is especially 


true if the battery must stand idle 
for any great length of time. 
Antimony is the secondary meta 
commonly alloyed with lead to give 
grids the necessary strength to hold 
active material in place. During 
charging operations, a small amount 


|of this antimony usually dissolves 
| from the positives and is plated on 


the sponge lead of the negatives. 


_ There it sets up a local action that 
| causes the plates to discharge slowly. 


All lead batteries will discharge 


| when standing idle. They discharge 


faster when warm than cold and 
this loss is greater in an old battery 


| than in a new one. This discharge 


on a good, fully-charged unit ap 


proximates the following specific 


| gravity readings: 





at 100° F.—.003 S.G. per day 

at 80° F.—.002 S.G. per day 

at 50° F.—.0005 S.G. per day 
If self discharge materially exceeds 
these rates a Gould service mat 
should be called in. 

Normally, self discharge is not 
important to battery “users wih 
cycle their equipment frequently. 
However, it represents a big factor 
when selecting a battery for floating 
installations. The Gould Plante 
preferred for this service by many 
engineers because its positive plate 
are of one-piece pure lead construc 
tion, that contains no antimony. 

(Advertisemem) 
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High interrupting capacity S & C Type “SM” Fuses provide depend- 
pble power system protection, but require only a small amount of space. 

ey are compact and comparatively light in weight and therefore pre- 
nt no installation problem. 

Because they are so easily serviced in a few minutes, unnecessary 
Jelays serious to production are avoided. 

$& C Type “SM” Power Fuses have short-circuit interrupting ratings up 
0 1,000,000 KVA in capacities from 1 to 400 amperes, making for wide 
bpplication both indoor and outdoor for systems up to 33,000 volts. 

S& C Fuses afford appreciable savings in initial and maintenance costs. 


Simplify your protection problems with S & C Fuses. Write for Bulletin 
00-E. 


SCHWEITZER & CONRAD, Inc. 


4435 RAVENSWOOD AVE. * CHICAGO 40, ILL. 
Supplied in Canada through Powerlite Devices, Ltd, Toronto, Ont. 


@®@ February 19, 


Servicing in the field is 
accomplished by replacing 
Refill Unit. 
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CHANNELS 
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ANGLES 
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CABLES 























Cyyeer 


EVERY REQUIREMENT 





Od 


Because of its high conductivity and consequent 
low current losses, copper has always been the 
most widely used material for bus conductors. 

To these advantages may be added such further 
qualifications as high thermal conductivity, high 
strength, high resistance to corrosion and ready 
availability of accessory equipment. Wherever 
modern electrical engineering practice dictates bus 
construction embodying structural strength, low 
ohmic and reactance losses or effective heat dissi- 
pation, the wide range of copper bus shapes made 
by The American Brass Company will meet every 
requtrement. 

In addition to a complete line of copper bus 
bars of rectangular shapes, this Company makes 
high conductivity pipe and tube, stranded cables 
and many special shapes. 

Of particular interest to electrical engineers are 
the ventilated busses made from channels, angles, 
tubes and rectangular copper bars. Information, 
including our Bus Conductor Booklet, C-25, and 
the suggestions of our Technical Department on 
various bus conductors and assem- oA 
blies, is available on request. sas 


—— —— 


THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Connecticut 
In Canada: ANACONDA AMERICAN Brass, Ltp., New Toronto, Ont. 
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POSE your job depended on the accu- 
racy with which you could—by watch- 
a clock—time an operation that must 
vary one half-second either way. How 
you think your clock-watching eyes 
ld feel, and what would your fatigue 
¢ show, as the day wore on? 

electronic timers—and the electron 
‘that make them work—did no more 
n free human beings from such nerve 
in, they would rank high on the indus- 
| front. But they do far more than that. 
instance— 

ere at RCA, we must carefully clean 
many small parts that go into every 
> we build. Otherwise the tube’s per- 
mance may be faulty at final test and 
tube must therefore be rejected, result- 
in a loss of valuable time, materials, 
i facilities. One of the cleaning opera- 


4 


$ 
WEST, 









How to use an 
RCA Electron 


for a Stop Watch 


tions involves heating the parts by radio 
frequency currents which must be very 
closely time-controlled. It used to require 
a trained girl, timing herself by a clock, 
to operate the controls by hand. Now, two 
electronic timing circuits do the “dirty 
work” instead. Result: the automatic 
timing control is far more accurate and 
uniform than was possible by manual 
methods; production is faster and of better 
quality, so that fewer tube rejects occur; 
and the trained girl who used to operate 
the control can now be used elsewhere 
to contribute to increased production. 
The electronic timers for this operation 
were built by us for our use. While they 
are not currently available for sale, RCA 
engineers will gladly recommend electron 
tubes around which your engineers can 
build electronic timers that may greatly 





RADIO CORPORATION OF AMERICA 








improve the accuracy and efficiency of 
your critical timing operations. 
a 


i — 
The a * brain of all electronic 


devices is a tube ... and the fountain- 
head of modern tube development 


is RCA, 


For a fascinating free booklet, Electrons in 
Action at RCA, write Room 472, RCA Victor 
Division, Rapio CorPORATION OF AMERICA, 
Camden, N. J. 


The RCA vacuum firing con- 
trol uses two circuits to time 
the “‘on’’ and “‘off’’ periods. 
Each period can be controlled 
in 10 steps by separate dials 
over a range of % to 20 sec- 
onds. Duration of ‘‘off’’ and 
“‘on’’ periods is easily changed 
in processing parts of different 
sizes. Electronic timing 
controls can benefit many in- 
dustries in replacing manual 
control of cyclic operations, 


BUY MORE WAR BONDS 
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Speep and economy of operation combine with dependability of results 


2 , e 
+ 


“eer 
p 


| — 


to make the De Laval Insulating Oil Purifier the choice of leading 
power systems in meeting their oil maintenance problems. 
The De Laval Purifier restores the required high dielectric 

value of oil in a single pass, eliminating re-runs; continuously 
discharges water, permitting long, continuous operation 
at uniformly high efficiency with a minimum of attention. 

As a result, the yearly cost of dehydrating oil in 
transformers and circuit breakers can be much 
reduced. 
Speedier, less costly oil purification, which 

is at the same time more positive, leads 
naturally to improving the average di- 
electric value of oil in all units, thus 

contributing directly to dependable 
sub-station performance. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway 427 Randolph Sr. 
New York Chicago 
DE LAVAL PACIFIC COMPANY 
61 Beale St., San Francisco 
THE DE LAVAL COMPANY, Limited 
Montreal Winnipeg 
Peterborough Vancouver 
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FOR LOW-COST, HIGH-EFFICIENCY 
INSULATING OIL MAINTENANCE 
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MULTIPLY timitep Manpower 
WITH FOUR-WHEEL-DRIVE (osclotug [oer 


FWD TRUCKS HELP TO MAKE THE 
MOST OF AVAILABLE MANPOWER 


When there’s a bigger job to do— 
and fewer skilled men to do it—the 


performance of equipment assumes 


added importance. In maintaining 
vital power and communication 
lines, which are the nation’s nerve 
system, more than 150 public 
utilities depend on FWD trucks, 


because FWD’s enable line crews 
to do more work — faster. In any 
kind of going on and off the high- 
way FWD’s keep rolling, with 
least trouble and cost per mile. 
The full power grip of four driving 
wheels means better traction, and 
less strain on the chassis. That's 
one of many reasons why FWD’s 
cover more ground and enable 
fewer men to get more work done. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wisconsin 
Canadian Factory: KITCHENER, ONTARIO 


The True Four-Wheel-Drive 
Principle With Center Dif- 
ferential Asks Less in Gas 


¢ Oil+ Tires * Replacements. 





TRUCKS 
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Even compression glazed insulators can 
he materially weakened when these sur- 
faces are treated with ordinary “sands”’. 
Locke compression sand, on the con- the initial crack which causes break. 
trary, makes these working zones the age can occur the additional compres. 
strongest part of the assembly. 


The entire surface of every Locke ; 


insulator is in compression. Before 












sion strength must be overceme. 


Manufacturers of drinking 
glasses long ago found that 
chipping could largely be 
prevented by reinforcing 
all edges. The edges of 


all Locke insulators also 














have this chip-proof con- 








struction. 


These Proved Benefits... 


reduce upkeep—spread the initial costs of your insulators 
over more years—and enable your construction crews to 
handle installation and replacements faster and with greater 


safety. 


ORIGINATOR AND LARGEST MANUFACTURER OF WET-PROCESS PORCELAIN INSULATORS 


LOCKE INSULATOR 


FIRST IN CLAYRAM IC S qe 


9. 1944 
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All Critical Points 


Keeps Insulator Costs Down 
To A Minimum... 


Thousands of operating engineers have seen the remarkable immunity to 
breakage of Locke insulators and thousands have proved it for themselves in 


service. 


The increased factor of safety which these improvements assure you may | 
easily be the margin between continuous operation and costly service inter- 


ruptions. 


il 

IF ses insulators, identical in every respect except the glaze, 
were subjected to the same mechanical impact. While the 
locke Compression Glazed insulators on the right are still 
intoct, those on the left, with ordinary glazing, are no longer 
at for service. 










(Color has no influence on the strength of the glaze. The 
weoker insulators were deliberately glazed white to prevent 
eny possibility of such a unit accidentally getting into stock) 


mea 5 Ae 


All Locke Insulators 


are compression glazed and _ rein- 
forced against chipping. In addition 


all Locke. assembled insulators—or 





insulators furnished for assembly— 
are standard with Locke compression 
vnd. These developments of the 


Locke Ceramic Laboratories are re- 


sponsible for: 


. ‘LONGER LIFE IN SERVICE 4 more UNIFORM STRENGTH 
r 4 LOWER MAINTENANCE AND REPLACEMENT COSTS 


‘HIGH FACTORS OF SAFETY 4 GREATER STABILITY 





IFTY PROGRESSIVE YEARS OF SERVICE TO ELECTRICAL INDUSTRY 


ORPORATION?222: 


MARYL 
FIRST IN CLAYRAMICS 


LECTRICAL WORLD © February 19, 1944 (617) 27 














































































PERMANENT MAGNETS MAY DO 


Destroyer Escort Kills Subs with Aid of 225 Permanent Magnets 


f | 'HE U.S. S. Spangler, a Destroyer Escort 
built by the Defoe Shipbuilding Com- 
pany, is illustrative of the constantly in- 
creasing uses for which permanent magnets 
are employed. About two hundred and 
twenty-five permanent magnets are used 
in this “floating precision instrument” as 
vital parts of telephone, audio, radio and 
sub-detection equipment, compasses and 
other instruments as well as many other 
electrical and electronic devices. 


Permanent magnets perform a similarly 
wide variety of tasks throughout the great 


panorama of Allied war equipment. And 
because of our 34 years of specialization 
in their development and manufacture, 
our organization has played an important 
role in désigning and providing permanent 
magnets for many types of weapons and 
war machines. 


This unusual experience should prove 
invaluable in solving your problems...and 
our engineers will be pleased to consult 
with you. Write us on your letterhead, for 
the address of our office nearest you and 
a copy of our “Permanent Magnet Manual.” 


Help Win the War in ’°44— 
Buy War Bonds! 
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IT BETTER 


Copyright 1944-~-The Indiana Steel Products Co 
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INDIANA STEEL PRODUCTS 
| eo 


6 NORTH MICHIGAN 


PERMANENT 


AVENUE 


MAGNETS 


«© CHICAGO 2, 


SINCE 


ILLINOTS 


1910 * 

























ALL-PURPOSE 
PORTABLE 
RECORDERS 


will help you keep 
a finger on voltage 

















Your men can mount a Bristol All-Purpose 
prtable Voltmeter on a pole... carry it into a 
llar or down a manhole .. . set it on a floor or 
ble. . . or mount it outdoors on a building. It’s 
ht and easy to carry ...has a weatherproof 
se... and is rugged enough to take the wear 
d tear of constant handling without any inter- 
ence with accuracy. 

Features: 17 lbs... . . replaceable measuring ele- 
nt... pen arm pivoted at top, pen pressure 
pvity-controlled . . . fine bore platinum tip foun- 
n pen... integral resistors. 

omplete information in Bulletin E1100. 





THREE MODELS 


yne-Pen Inexpensive voltmeter for quickly 
lyzing conditions, investigating complaints, 
king voltage surveys, general testing, etc. 


wo-Pen Records two different voltages simul- 
ously on one chart. Used for checking balance 
hree-wire systems and to study voltage drop 
section of a circuit. 


hree-Pen Records three different voltages si- 
aneously on one chart. Used for investigating 
Mitions in polyphase networks, for determining 
ages at load centers and at ends of feeders. 
























































THE BRISTOL COMPANY, 116 Bristol Road 
WATERBURY 91, CONN. 


The Bristol Co. of Canada, Ltd. Bristol’s Instrument Co., Ltd. 
Toronto, Ontario London N.W. 10, England 


e 


MAKERS OF 


Metameters, Recording Voltmeters, 
Ammeters, Wattmeters, Thermo- 
verters, and a broad line of Auto- 
matic Controlling and Recording 
Instruments. 









































AS these seven large slow-speed 

motors are placed in service, 

Uncle Sam will have an additional 
54,000 hp. for his war effort. 


The wartime use of motors of all 
sizes, together with heating and light- 
ing, has produced the greatest elec- 
trical load in history. As an aid in 
carrying the load, power plants every- 
where are lubricating Diesels, turbines 
and steam engines with Texaco, 

In steam turbines, for example, 
Texaco Regal Oils (R & O) keep 
lubricating systems clean, bearing 
temperatures normal, governor action 
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smooth and sensitive. They free them- 
selves rapidly from air and water, and 
are highly resistant to gum formation 
and sludging. They are rust and oxi- 
dation inhibited. 


So effective have Texaco lubricants 
proved that they are definitely pre- 
ferred in many fields, a few of which 
are listed at the right. 


Texaco Lubrication Engineering 
Service is available to you through 
more than 2300 Texaco distributing 
points in the 48 States. The Texas 
Company, 135 East 42nd Street, New 
York 17, N. Y. 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS * HELP WIN THE WAR BY RETURNING EMPTY DRUMS prompt 
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THEY PREFER TEXAC pe 
*& More locomotives and railroad cers in Si 
the U. S. are lubricated with Texaco thos tio 
with any other brand. no 
* More revenue airline miles in the U.S. 
are flown with Texaco than with any other 
brand. 
% More buses, more bus lines and mor 
bus-miles are lubricated with Texaco thos Y> 
with any other brand. 
* More stationary Diesel horsepower ' FC 
the U. S. is lubricated with Texaco tho Ty 
with any other brand. Y 
ani 


* More Diesel horsepower on streamlined 
trains in the U. S. is lubricated with Tex 
than with all other brands combined. 






QUICKLY ISOLATE cable cercuts with 


G&W TYPE "RA" OIL SWITCHES 








TYPE “RAL” — 
(3 way with 2 sets 
of links and tie bus.) 


No covers to remove. 


No seals to be broken. 





Voltage ratings 











—600, 7500, 
No links to unbolt. 15000 (shown), 
Oil filled tanks keep size to ; ae “eg ci: 
minimum — operating shafts 
(fmm perfectly sealed. 
sij™ Simple and safe sectionaliza- 
‘no tion by merely operating exter- Ampere ratings 
4 nal lever arms. — 400 (standard), 
a 1000 and higher 
(special designs) 












































thos p ’ 
jm FOUR CONNECTIONS WITH ONLY TWO SETS OF LINKS 


"IE Type “RAL” three way switch, with two sets of gang-operated links 
and one set of tie busses, makes an ideal unit for use on loop systems. 

It permits the loop to feed through with or without the branch con- 
nected, also to feed the branch from either side with the other side 
disconnected. Thus, any section of the loop can be isolated and any 
branch can be disconnected without affecting the continuity of the 
loop. This situation formerly required the use of three separate oil 
switches, involving a greater expense not only of the switches but also 
in the additional manhole or vault space necessary. 


: eI | | | | 
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In chemical industries, synthetic 
‘\a, tubber plants, oil refineries... any 
»\_ plant, piping precious or poten- 
tially hazardous fluids. ..a mistake, 
whether unintentional or deliber- 
ate, in adjusting a chemical pipe-line valve can prove both 
dangerous and costly. But prevention of these human errors 
is easy and infallible with BENDIX-CORY* SAFETY INTER- 
LOCKS...the locks that say “No!” to unauthorized 
handling of your valves. 

The BENDIX-CORY SAFETY INTERLOCK illustrated 
gives absolute control over the opening and closing of the 
valve to which it is attached... and, by use of an interlock 
key, can also control the position of this valve in relation 
to any number of other valves. The unit is wholly me- 
chanical, and fully adjustable to compensate for valve wear 
—one of a number of interlocks specially designed for 
valve protection. 

As safety men of the Bendix “Invisible Crew,” 
BENDIX-CORY SAFETY INTERLOCKS are dependable 
guardians for your pipe-lines. Write for full information. 


CHECK 


2” to 8. Other in- 
d porcelain valves. 
ning and 


Indoor 
interlocks stem valves 
an 
terlocks for globe, lead age 
Absolute control of vaive 
closing under all conditions. ee 
Positions valve in relation ite) 


| Ample strength characteristics. 


Ives. 


*TRADE MARK OF BENDIX AVIATION CORPORATION 


occ -- ; 7 a 
Ae —. 


Products of this division are members of 
i “The invisible Crew”’— precision equipment which 
30 Bendix plants from coast to coast are speed- 
ing to our fighting crews on world battle fronts. 
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removing valve fr 
Fully mechanical. 
Position indicator (not 


valve open or cl 
Adjustable compensa 






























osed. 


THESE FEATURES 


or outdoor install 
om service. 


ation without 


No electric Paigatie 
shown) shows 


One Hanson PI 


— 


tion 





“ 


for vaive wear. 


ace, Brooklyn, New York 
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NOW THAT /5 
WHAT 1 CALLA 
ROLL OF TAPE 


SURE 1S--AND 
THE FOOTAGE 
/$ GUARANTEED 





OU,ITSA 
QUALITY J0B. 
DOWN 70 178 
CELLOPHANE 

WRAPPER! 


You'll See WHAT A DIFFERENCE 
there is in tape when you try Gold Seal! 


There are “tricks to every trade” —and we believe we use a few that 
other tape makers haven’t heard about. Some of them cost a bit more to 
put into the product . . . others are “secrets”. But—if you could see us 
make Jenkins Gold Seal Friction Tape, you’d know instantly why this 
tape gives a tighter, longer-lasting bond . . . why it speeds up work... 
why it doesn’t ravel, “peel” and “dry out” like ordinary tape. 


A good example of Gold Seal superiority is furnished by the “unwind- 
ing test”: The.Specification Test restricts the pull down rate to 25 inches 
per minute, but Jenkins Gold Seal Friction Tape cuts that rate in half! 


There are other tests just as convincing — but the best proof of all is the 
“on the job” test you can make yourself! Jenkins Bros. (Rubber Div.), 
80 White Street, New York 13, N. Y.4 Bridgeport; Atlanta; Boston; 
Philadelphia; Chicago. 

Other Jenkins Bros. tape products include Diamond Seal Friction Tape, and 
Diamond Seal Splicing Compound, which meet all ASTM and Federal specifications. 


FRICTION and RUBBER TAPE 
MADE BY JENKINS BROS. . . . MAKERS OF FAMOUS JENKINS VALVES 
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Zetter. Lubrication with Will Parvis Oil 


means Lowen Maintenance Costs! 





Gulf Parvis Oil provides the kind of 
protection your Diesels need now 











Maintenance costs usually tell the story of lubri- 
cation efficiency—and Diesel maintenance costs 
are low with Gulf Parvis Oil in service. 

This superior Diesel lubricant has been per- 
fected during the last fifteen years through re- 
search effort and far-flung field service in most 


Gulf Oi Corporation - Gulf Refining Company - Gulf Building, Pittsburgh, Pa. 


types of Diesels and under a wide variety of oper- 
ating conditions. It has many outstanding per- 
formance records. 

If you are not one of the hundreds of enthu- 
siastic users of Gulf Parvis Oils, it will pay you 
to investigate—call in a Gulf Lubrication Service 
Engineer and ask him to recommend the proper 
type and grade to fit your particular requirements. 

Gulf Parvis Oil—and the more than 400 other 
quality oils and greases in the Gulf line—are 
available to you through 1,200 warehouses in 30 
states from Maine to New Mexico. Write, wire, 
or phone your nearest Gulf office today. 





Back the attack 
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buy more War Bonds 
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WHERE NOTHING Bur ~¥EC- Wheel-DOréue 


COULD GET THROUGH 
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O.: in the Imperial Valley of California, the public through the soft weed-covered ground, up and down 
owned, utility which diverts and distributes irrigation the ditch banks, the Marmon-Herringtons enable the 
water to 500,000 acres of farm lands, had a not un- weed-burning crews to keep the vegetation under con- 
ommon problem. Some method of keeping down the trol over 3,000 miles of ditches. 
rank growth of weeds and moss on the ditch banks had Here, as in laying and servicing water mains, string- 
0 be found, to prevent choking up the channels and ing and maintaining power, light, telephone and tele- 
etarding the flow of water. graph lines, and in oil production, road construction, 
Solution of the problem was found in equipping a snow removal, etc., Marmon-Herrington All-Wheel- 
fleet of Marmon-Herrington A/l-Wheel-Drive converted Drive makes an important contribution to America’s 
Ford trucks with flame throwers. With ability to travel internal war program. If interested, write for literature. 


* BACK THE ATTACK + BUY MORE BONDS x* 


MARMON-HERRINGTON 


RU- Wheel Qnive 


MON - HERRINGTON cCO., Inc., INDIANAPOLIS 7, INDIANA 
L 2 : Cable Address: MARTON 






NERVE CENTERS 


‘, 
f 
$ 
* 


Official photo, U. S. Marine Corps 


® In these front line communication centers, 
too, Burndy Connectors play an important 
role. In stringing wires, for example, where the 
split-second is vital in making sound connec- 
tions, the popular SERVIT is used. For equip- 
ment connections, SCRULUGS, QIKLUGS, 
HYLUGS and other Burndy types are exten- 
sively employed. 

Likewise in our fighting aircraft; on ships, 
tanks and other electrified war equipment, 
vital electrical connections are made the 


BURNDY way ... with the same speed, effi- 
ciency and security which have kept Burndy 
connectors leaders for all peacetime needs. ps 


BURNDY ENGINEERING CO., INC., 107 Eastern Boulevard, New York 54, N. Y. 
IN CANADA: Canadian Line Materials, Limited, Toronto 13 
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No. 18 .... PICKING THE 
PROPER TOOL FOR THE JOB 








With Hacksaws, the question of picking the proper 
pe concerns the blade more than the frame. How- 
ver, reasonable judgment should be exercised in 
hoosing a saw for a specific job. 





rescent’s No. 1042, for example, is relatively light 
nd is intended for average rather than heavy duty 
ervice. Depth of cut is another matter to be ee 
red. The ies above cuts only to a 2-1/2” depth, 
hich might not be sufficient for the job at hand. 





escent’s No. 1047, with its heavy rigid frame, on the 
her hand is designed for the hardest work imag- 
able. Its 3-1/4” depth of cut is sufficient for the job 
lustrated and its big, comfortable, pistol-grip handle 


hables the operator to put more power in the cutting 
roke. 
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ELI SE BENG PILI ISLE AEN BEE RED MN 4 
“How To Do It” 
OTEFS Information For 
Crescent Tool Users 


aan ” eee oe 
” wats 6 Didi er enim Se pore 





14 18 24 32 





Blades are made with a varying number of teeth per 
inch, ranging from 14 to 32. Selection of the blade 
should be based upon material to be cut. Blades with 
18 teeth per inch are the best for general use, but there 
is no ack thing as an “all-purpose” blade. 


ETE Ce 


Select your blade according to the above chart. Never 
permit a condition wherein the teeth “straddle” the 
work. Use a blade of finer pitch or change the angle 
between blade and work so at least two teeth are al- 
ways engaged. Have work securely held when sawing. 


MAIL THE COUPON FOR FREE REPRINTS 
; This is No. 18 in Crescent’s TOOL NOTES 


Series. These informative advertisements 
omega practical information for users of 
and tools. Mail the coupon today! 


Cee 


CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
Crescent Tool Co., Jamestown, N. Y. [-4 
Please send your “TOOL NOTES” Series 
(_} for Bulletins (] for 3-ring binder 


Name 





Address 





City 





(627) 37 





































































-~ On communications equipment . . . sensitive instruments., 
lighting, ignition and control systems . . . millions of wir 
“nerves” are protected by Irvington Plastic Tubings. Usd 
as conduit, wire covering and terminal insulation, these fle: 
ible tubings provide dependable insulation even unde 
severe operating condition. 
All five Irvington Plastic Tubings satisfy general ins: 

tion requirements. In addition, each possesses propertie 
which meet the needs of specific applications. 





































Alita 9 


Insulation on soldered wires of this 31” 
diameter, temperature indicator is Irv-O- 


Lite XTE-30. It was specified by the Lewis IRV-O-LITE XTE-30 is a good, all-purpose insulation. Wires covered wi 
Engineering Company, Naugatuck, Conn. XTE-30 can be readily soldered. 

Note how close the tubing is to the soldered 

connections. IRV-O-LITE XTE-130 has unusual oven life. It is unaffected by a temp 


of 105 deg. C. for 1,000 consecutive hours. 


TRANSFLEX is transparent and resists brittleness at temperatures as 
as —58 deg. F. 


HYFLEX, similar to Transfiex in properties is available in six opaque ¢ 


IVI-FLEX is rubberlike and resists extremely low temperatures. It with 
a hammer blow at —70 deg. F. 


All these tubings are resistant to acids, alkalies, 
ee eee denatured alcohol and petroleum products, 
including gasoline. 


IRVING; 





Trans flex is used on the terminals of the 

sae decried! derteton ber 2 Mee tar more inlermation on seve properties of ash rong 
Besides insulating the lugs, this transparent tom Plastic Tubing, send for this catalog. Write Dept. 46 
tubing permits immediate identification 

and inspection of the terminals. 





POST-WAR PLANNERS 










== IRVINGTON VARNISH & INSULATOR CO. aichough our machines are now devoted to the extrusio 
IRVINGTON, NEW JERSEY, U. S. A. tubing for electrical insulation on-war equipment, ¥¢ 
mL S Plants st irvington, Now Jersey, and Hamilton, Onterie, Canada Preparing to meet your -war demands for ext 





Representatives in 20 Principal Cities shapes, rods, and thread. Write us of your requiremt 
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Bia iakffansmission Line 
«<2 ~*Proves Its Stamina on Every Front 


Ih any area of combat and wherever the per- 
formance requirements are most severe, there 
Federal’s Ultra High Frequency Coaxial! Cable 

measures up to every test for extreme rugged- 
ness, strength and endurance. 


Made of solid dielectric, flexible, moisture-proof 
and efficient in any temperature — meeting all 
specifications with precision accuracy and uni- Radio Ranges and In- 
formity — Federal’s Transmission Line embodies — a ‘we 
phenomenal characteristics never before achieved Federal pone the prin- 


in coaxial cable manufacture. cipal air routes of the 
Nation and control the 
Federal is outstanding in the field because it landing at many leading 
specializes in High Frequency Coaxial Cable, with ‘eee a y hed 
vast experience and knowledge behind its pioneer- Navigation Equipment, 
ing developments. It is the largest high frequency Federal has made spec- 
cable manufacturer, producing in volume a range 
of sizes from the smallest for delicate and sensi- 


tive instruments to power cable for heavy service. 


aviation progress. 


Federal’s engineering skill is ready to solve any 
high frequency cable problem. Its productive ca- 
pacity, keyed to all special demands, will make 
and deliver any required size, low loss, quality, 
Solid Dielectric Ultra High Frequency Coaxial 
Transmission Line. 


Lederal Sephone and Radio Corporation 


> 


tacular contributions to) 


; 



































Waterwalis and radiant superheater in a 1276 H.P. boiler 
of a large public utility plant built in 1926. 


It is well known that with improved combustion 
methods and the increase in the size of boilers, 
higher furnace temperatures resulted in prohibitive 
maintenance costs on brickwork. Foster Wheeler 
tackled this problem and was among the first to 
replace refractory walls with water and steam 
cooled surfaces, making the first installation of 
water cooled furnace walls in 1922. 


ae 
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@ Intelligent application o 
engineering fundamentals, 
motivated by research, and 
tempered with the “know 
how” of long experience 
constitute the keystone of 










progressive engineering, 
Through the years Foster 
Wheeler has successfully ap. 
plied this formula; thereby 
contributing in no small 


ms eo a 2k le, ee, Ee Le US mee eee 













measure to significant ad. 
vances in steam generator 
design. 
prominent in universal serv- 





Three examples 






ice are the “individual” ex. 
ternal economizer, radiant 
type superheaters and water. 
cooled furnace walls. 
















FOSTER WHEELER 


CORPORATION 
165 BROADWAY 
NEW YORK 6, N. Y. 


: 
| 


FOSTER 


4 














@ To utilize the high heat 
transfer rates of radiant heat 
in furnaces and the protection 
which steam cooled walls af- ' 
ford refractory, Foster Wheeler \ \\\\\ 
developed and installed the \A) 
first radiant superheater in 

1917. This advance in furnace 

practice was the forerunner of 

combination superheaters 

which insure constant final 

steam temperature over wide 

fluctuations of load. 


@ 


ald 
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| Foster-Wheeler is a Three- . clin 
Star winner under the 
U. S. Navy Board of 
Awards for production. 
Radiant superheater designed for 60 deg. superheat in a 600 H.P. boiler 
of a New England industrial concern. Installed in 1925. 


_ 
otal 

& Today the vast majority of 
large steam generators are 
equipped with individual econ- 
omizers. Twenty-four years 
ago that was not the case—it 
was then that Foster Wheeler 
installed the first extended sur- 
face, forced water flow, high 
pressure, high gas_ velocity 
economizer as an “individual” 
unit-to service one boiler. This 
economizer was deliberately 
designed for high draft loss on 
the economic principle of maxi- 
mum work from minimum eco- 
nomic surface. Foster Wheeler 
has installed more than 4,500 
extended surface units—indis- 
putable proof of superlative 
performance. 











3416 sq. ft. extended surface economizer installed in 1925 
in a Mid-western industrial plant. 


HEELER | 
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From the selection, inspection and blending 
of the various clays that go into it, the manu- 
facture of a Pinco Insulator is a precision 
engineering operation. 

Send for your copy of the new Pinco Catalog, just off the 
press, showing Pinco Standard Insulators and Hard- 
ware and including an identification of styles permitted 
under WPB order L-154. 

Pinco Standard Insulators are 
cataloged in the Electrical Buyers 
Reference. 

No. I| of a series telling the story 


of Pinco Insulators... from 
clay bin to shipping crate. 





The clays that go into Pinco Insulators are carefully selected for the 
properties that will combine to give a close-grained, impact resisting 
porcelain. China clay, the same white clay identified with the White 
Cliffs of Dover, comes from Devonshire, England; ball clay, from 
Cornwall, the land of Jack the Giant Killer. 


on 


Much in the same manner 
as the old time placer 
miner separated gold from 
sand, this lawning opera- 
tion, the first of three such 
operations, separates the 
impurities from the clay. 
The clay, mixed with 
water, is fed to a me- 
chanically vibrated lawn 
screen filter, thus insuring 
a uniformly fine texture to 
the clay mixture. 


At the right is shown some 
Flint and feldspar, after being ground together in a ball mill, are of the impurities and for- 
added to the clay in the exact proportions. The flint comes from eign matter screened from 
Pennsylvania; the feldspar is a specially prepared blend of the finest the ball clay during a short 
American and Canadian feldspars. period of operation. 








maintain the high insulating qualities for which Pinco 

ators are generally recognized, it is important that no 
allic particles should be present in the clay. To separate 
remove them, the clay and water mixture is passed over 
through a set of powerful electro-magnets. 





most exacting standards govern the operations shown 
as well as those to come. Each has a definite relation to 
final strength of the porcelain as shown by exacting 
atory tests. 
result of proper clay blending and mixing shows up in 
flexural strength test of a fired porcelain rod. It took 
) p.s.i. to break this sample. Thus, working to definite 
s specifications in every stage of manufacture , 
0 produces inst at are “‘right on the job” , 
Pp ulators that are “‘right on j : PINCO No. 735 


J ne Porcelain Insulator Corporation 
651 Main Street, Lima, New York 


SALES AGENTS—The Joslyn Company—New York, Rochester, Philadelphia, Baltimore, Washington, Richmond and Lynchburg, Va.; 
Jobbers Supply Co.—St. Paul, Portland, Seattle; Joslyn Co. of California—Los Angeles, San Francisco, Phoenix, Ariz.; Southern 
Joslyn Co.—New Orleans; H. E. Burns Co.—Pittsburgh; J. J. Costello—Boston; Southeast Joslyn Company—Cincinnati, Cleveland, 
Westerville, O.; Lexington, Ky., Atlanta, Jacksonville; Paul Douden—Denver; Paul Carson—Amarillo, Texas; Joslyn Manufacturing & 
Supply Co.— Chicago, Springfield, Ill., Kokomo, Ind., Kansas City, Omaha, Oklahoma City; Joslyn Southwest Co.—Dallas, Houston. 


























INDUSTRIAL TROL-E-DUCT BRINGS 
POWER CLOSE TO THE TOOL 


In these days of fast-moving production 
lines and frequent changeovers, war plants 
must have a movable source of power for 
portable tools. 

Only Industrial Trol-E-Duct can fully meet 
this need. Here, the source of power moves 
right along with the tool and the tool moves 
right along with the work. 


Gone are the hazards and interruptions 
caused by fixed plug-in points. With Indus- 
trial Trol-E-Duct, safety goes up, production 
time goes down and extensive savings are 
effected in wiring and other fixed equip- 
ment. 

Because of its special enclosed design it 
is ideally adapted to crane and hoist appli- 
cations in place of the dangerous open 
trolley wire. 

Write for descriptive folder giving com- 
plete details. 








BullDog’s new “T” type sliding 
disc trolley conserves critical 
material without any sacrifice 
of operating effectiveness. 


LDOG 


LECTRIC provucts co. 


RQ. Pk. Annex 
Michige® 
lectric Products © 
pain = Toronto, Ontario 
Field Engineering Offices 

in All Principal Cities 


E 


Box 177, 
Detroit 32, 





How power follows the took 
in another big war plant buile 
ing wings for combat plan 












In addition to its three famous lines of Bus Duct, BUStribution DUCT for “plug-in” power, Universal Trol-E-Duct for flexible lighting 
and Industrial Trol-E-Duct for movable “loads,” BullDog Electric Products Company manufactures a wide line of other products for power 
distribution and control, including Vacu-Break Safety Switches, SaffoFuse Panelboards, Circuit Master Breakers and Switchboords 


ees 
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RUN ONLY HIGH VOLTAGE CIRCUITS 
Throughout Plant or Building 


Install Dry-Type Jefferson 
Electric Power Circuit 


Transformers for the Lower 
Voltage Circuits = = = 





@ Operate lighting load, fractional H. P. motor and 
appliance from 3-Phase 460-Volt Power lines by use 
of Jefferson Power Circuit Transformers for reducing 
voltage to conventional 115/230 Volts single phase 
at usage points. This system may be employed in new 
buildings, saving conduit, copper and manpower, or 
in old plants where power increases require larger 
lines to carry the load. In the latter case the 230/115V 
system can be changed to 3-Phase 460-Volt and 
carry twice the load previously carried while using the 
same wires and the same conduit already installed. 

Ideal for tall buildings, plants, mines, warehouses, 
depots, campsites, shipyards and the like. For com- 
plete data refer to Bulletin 421-PCT. JEFFERSON 
ELECTRIC COMPANY, Bellwood (Suburb of Chicago), 
INinois. Canadian Factory: 60-64 Osler Avenue, 
W. Toronto, Ontario. 
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8000 HOURS of rated life is what 
the new COLOVOLT lamps offer you! 
Is it any wonder that we say “lumen 
hours” turn into “lumen years” with 
cold cathode low voltage fluorescent 
lighting the new COLOVOLT way! 


8000 hours of rated life (guaranteed for 
one year) insures Jow maintenance cost, 
which means maximum lighting effi- 
ciency, actually greater than any previ- 
ously known cold cathode lighting. 


Operation is on /ow voltage, eliminat- 
ing high voltage wiring and bulky 
transformers (although lamps may be 
used for high voltage operation if de- 


mu uw COLOV 


COLD CATHODE LOW VOLTAZEA 


sired). Moreover, COLOVOLT lamps 
start up immediately—require no 
starters. Colovolt illumination is con- 
stant—steady and unaffected by shock 
or vibration. The lamps are free of 
“strob” or flicker when used on Ca- 
pacitative and inductive reactor. 


Available in standard 7 ft. 9 in. lengths, 
these lamps give longer light sources 
. . . better line lighting. As package 
items, the lamps compare most favor- 
ably with custom-built cold-cathode 
lighting in every respect! All of the spe- 
cial features of COLOVOLT are pos- 
sible only because absolutely new light- 
ing principles are employed. 





concise, under 
standable terms. 
Booklet tells where 
and how to use 





lighting for oll types 
today! 








GENERAL LUMINESCENT CORPORATION 
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tages and the disadvantages of cold J 
cathode fluorescent 
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* 
smaller size 


* 
faster opening 
* 
| lower prices 
* 





...115 kv and above with 





5 cycle opening time 


+ 


To improve system stability on loaded, high 
voltage power lines, Westinghouse announces 
a new, smaller, faster opening, and lower 
priced GM breaker with 5-cycle opening time. 


SMALLER than the 8-cycle breakers they 
supersede, these new breakers require less oil 
and oil handling and smaller foundations. 


FASTER 5-cycle opening time on breakers 
115 kv and above represents a standard feature 
long requested by users ; : ; it improves system 
stability. 


LOWER PRICED than the breakers they 
replace, the new line represents the greatest 
breaker value ever offered by Westinghouse. 


For complete ‘nformation, call your nearest 
Westinghouse office. Or write Westinghouse 
Electric & Manufacturing Company, Dept. 
7-N, East Pittsburgh, Pa. Ask for bulletin 
DD-33-805. J-60543 


sea vu we S* 


NEW 
Type GM 


5-cycle opening time 





PLANTS IN 25 CITIES 


Ciel, (Bheakerd 
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* 
PA N F LY T F THE READY SOLUTION 


TO MANY DIFFICULT PROBLEMS IN ELECTRICAL DESIGN! 








Engineer-designers of electrically-energized products look to 
PANELYTE, the structural plastic, for certain valuable com- 
binations of dielectric and mechanical properties, not dupli- 
cated in any natural or manufactured substance. Each vary- 
ing grade of these laminated resinous plastics has been 
developed — not as a substitute for any other material — 


but to give more efficient performance, lengthen service life 
or lessen production time — and costs — on specific appli. 
cations. It is this unique association of properties, charac. 
teristic of all PANELYTE Plastics that has made possible the 
design or improved design of many structural parts recog. 
nized as important advances in the electrical industry, 


PANELYTE PROPERTIES 





AT A GLANCE Grade Grade Grade Grade Grade Grade Grode 
‘eal #520 #550 #750 #770° #772 #774 #775 
Typica Paper-Base Grades Nema Nema Nema Nema Nema Nema Nemo 
For Electrical Applications Grade Grade Grade Grade Grade Grade Grode 
XXX XX x P P XXP xP 
Dielectric Strength Short Time Method 
1/8” volts/mil. 575 625 700 775 785 675 600 
Power Factor at 10° cycles/sec. .033 .039 .045 .048 .057 .035 022 
Dielectric Constant at 10° cycles/sec. 48 5.1 5.6 5.5 5.9 5.0 428 
Loss Factor at 10° cycles/sec. .158 .199 .250 .264 336 .175 -106 
Tensile Strength, Ibs. per sq. in. 11,000 12,000 15,000 11,000 11,000 10,000 9,000 
Flexural Strength, Ibs. per sq. in. 16,000 17,500 23,000 18,000 18,000 15,000 13,000 
Compressive Strength, Ibs. per sq. in. 39,000 40,000 44,000 38,000 38,000 35,000 32,000 
Moisture Absorption, 24 hr. immersion, 1/8”, % 0.70 1.10 1.90 1.60 1.80 .087 050 


NOTE: All tests were made in accordance with the latest A.S.T.M. test specifications. 
All values represent average test figures. 
*Special radio grade punching material with better electrical properties than Grode 772. 


Complete technical data on PANELYTE Plastics and perform- 
ance records are available. Test samples furnished upon 
request. The expanded facilities of the PANELYTE plant, and 
new manufacturing techniques developed by our engineer- 
ing staff, permit the mass production of the most intri- 
cate parts — molded or fabricated in strict accordance 


* 


with specifications. Our comprehensive knowledge, gained 
through long and close cooperation with leading manufac- 
turers in the electrical field, may be of help to you. This 
assistance is yours either on immediate problems or in 
planning for peace-time markets. 

Write for factual data book 


MASS PRODUCTION OF SHEETS, RODS, TUBES, = isiots FORMS, FABRICATED PARTS 





Le 


deur : 


Sales Offices: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, 
Kansas City, los Angeles, Montreal, New Orleans, St. Lovit 
St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancovvt 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coa:! 
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25,000 REASONS WHY YOU MIGHT 
WANT TO KNOW US BETTER 






T takes a lot of research to make American 

glass the best in the world. At Corning, 
for example, more than 250 engineers and 
laboratory men are working steadily on 
new forms of glass and new uses for this 
amazing material. More than 25,000 for- 
mulae for glass have been developed! 


Today, out of this vast experience, has 
emerged an amazingly versatile group of 
glasses in daily production under the Army- 
Navy “E”’ pennant at Corning. Glasses with 
an expansion coefficient practically equal 
to that of fused quartz; glasses that have 
high electrical insulating qualities; glasses 
that are extremely resistant to mechanical 
shock; glasses that can be made into in- 
tricate shapes formerly considered impos- 
sible. More than that, many of these de- 
velopments have meant money saved to the 
customer and faster deliveries. 


For example, steady progress has been made 
in methods of connecting glass to metal. 
First, we used Antimony Lead Alloy as a 
coupling medium; then metal coats were 
sprayed on glass. Today, a Hermetic Met- 
allizing process has been developed which 
is a vast improvement over former tech- 
niques. And Corning’s laboratory is already 
working on further improvements to make 
glass-to-metal seals better and cheaper. 





If you are a manufacturer of electronic 
equipment, Corning’s “know-how” in glass 
is at your service. We shall be glad to work 
with you at any time on any problem in- 
volving the possible use of glass. In the 
meantime, you may be interested in a de- 
tailed study “Glassware in the Electrical 
Industry.”” Simply write to the Electronic 
Sales Dept. W-2, Bulb and Tubing Division, 
Corning Glass Works, Corning, N. Y. 





(Matey 


, a rc hee cern of ah 16 
JUTNING I lectronic | Cla: assware SDs 
ligearch in Glass ee. 





“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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NEW FREE BOOK tells how to keep 


ipment in shape 





fire-fighting eau 
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When fire strikes at your plant — will your 

extinguishing equipment be ready? A clogged 

nozzle, a cylinder not fully charged — these 

and dozens of other results of negligence can 

make your fire-fighters useless when you need 
them most. Regular, systematic inspection is the only way 
to make sure your equipment’s in fighting trim. 

To help you set up a maintenance system in your organi- 
zation, Walter Kidde & Company has prepared a booklet 
—‘Inspection and Maintenance of Fire Extinguishers.” 
It tells how to check whether you have the proper types 
and quantities of extinguishers; how to mark them for 
quick identification; how often the various types should be 
inspected; what parts to examine on each unit. It suggests 
simple forms for keeping records. This booklet is on the 
press now. Write for your free copy today. 


WALTER KIDDE & COMPANY, INC., 225 MAIN STREET, BELLEVILLE, Q.! 


$0 (640) ELECTRICAL WORLD © February 








19, 





194 








ILLINOIS 


LIGHTNING ARRESTER 
PORCELAIN HOUSINGS 


@ Many applications of ILLINOIS Lightning Arrester Porcelain Housings 
have already been made. The measure of satisfaction is the lack of 
rejected pieces by the various lightning arrester manufacturers who 
have specified ILLINOIS. 














Because the ILLINOIS organization supplies correctly made and dimen: 
sionally perfect porcelains, the over-all cost of the finished arrester is 
kept down. Every piece of porcelain shipped from this plant to the 
lightning arrester manufacturers is exactly to specifications furnished. 








In producing these porcelains it is not necessary to treat each piece as 
a special because our process of manufacture assures uniformity 
regardless of the number produced for one order. 


HIGH 
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| <p © MECHANICAL STRENGTH 


- HIGH 
DIELECTRIC STRENGTH 


EXACT DIMENSIONS 
AND UNIFORMITY 
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ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
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INSPECTION WOM 
PIROVACTION WOME 


with 


OSMOPLASTIUC 


Reproduced above are the basic records 
employed by a large electric utility to 
accurately control the maintenance of 
standing poles in their overhead distri- 
bution system. 


Under this system, every pole is num- 
bered and mapped. A glance at the map 
shows the condition of all poles in the 
area covered... symbols indicating 
whether they are treated or untreated. 
Filed with the map, is a pole inspection 
record giving detailed information on the 


MAKE INSPECTION TIME, 





@® Untreated pole. 






Untreated pole in: 
B and treated. a 













poles which need treating, plus the dat 
on those which have been inspected and 
treated. Thus does one utility intelligently 
MAKE INSPECTION TIME PROTEC 
TION TIME with OSMOPLASTIC. 


Today, more than 100 prominent utilities 
are treating poles with OSMOPLASTIC. 
To date, over a million and a half pole 
have been so treated to greatly increas 
their useful life. If you are interested in: 
record control system similar to that de 
scribed above, we would be glad to di 
cuss the matter with you in detail. 
























The white outer 
area of this pole 
cross-section, 
cut at ground- 
line, shows the 
deep penetrat- 
ing action of the 
toxic chemicals 
in Osmoplastic. 


PROTECTION TIME WITH 


OSMOPLASTIC 


MANUFACTURED BY 
OSMOSE WOOD PRESERVING COMPANY OF AMERICA, INC. 


GENERAL OFFICES: BUFFALO 12,N. Y. 


BRANCH AND SALES OFFICES: BIRMINGHAM 3, ALA.; DENVER 2, COLO.; 
NEW YORK 7, N. Y.; KENOVA, W. VA.; HARLAN, KY.; CHICAGO 4G, ILL. 
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A record for long life has been earned by Tobe Capacitors 
through an almost complete absence of “returns”. Equally 
notable has been Tobe’s ability to master difficult specifica- 
tions. The “DP” Molded Paper Condenser shown below is 
an example. The new American War Standards “specs” are 
tough ones to meet—but we meet them. Ask us for samples 
and judge for yourself. 


LONG LIFE ASSURED 








SPECIFICATIONS “DP” MOLDED PAPER CONDENSERS 


001 to .04 MFD 
See chart below 
Flash test 3 times rated DC working voltage 
At 185° F— 1000 megohms or greater 
At 72° F—50000 megohms or greater 


CAPACITANCE 
WORKING VOLTAGE 


SHUNT RESISTANCE 








WORKING TEMPERATURE RANGE 
OPERATING FREQUENCY RANGE 


POWER FACTOR 
DIMENSIONS 


Capacity 
in MMFD. 


1000 
1500 
2000 
2500 
3000 
4000 
5000 
6000 
7000 
8000 
10000 
20000 
30000 
40000 


EGYPTIAN OBELISK 
Central Park, New York, datesfrom 
the 18th Dynasty (1600 BC) of King 
Thut-Mose, the Third. 
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Minus 50° F to plus 185° F 
Upper limit 40 megacycles 

Q at one megacycle—average 20 
At 1000 cycles .004 to .006 
13/16” x 13/16" x 19/64” 


DC Working 
Voltage 


Rating 
600— 1500 
600— 1500 
600— 1500 
600— 1250 
600— 1000 
600— 1000 
600— 800 
600— 800 
500— 700 
500— 700 
400— 600 
200— 300 

50— 150 
50— 100 


TOBE & AMERICAN WAR 


STANDARDS DESIGNATIONS 
Characteristic 


oA" 
CN35A102 
CN35A152 
CN35A202 
CN35A252 
CN35A302 
CN35A402 
CN35A502 
CN35A602 
CN35A702 
CN35A802 
CN35A103 
CN35A203 
CN35A303 
CN35A403 


CN35B102 
CN35B152 
CN35B202 
CN35B252 
CN35B302 
CN35B402 
CN35B502 
CN35B602 
CN35B702 
CN35B802 
CN35B103 
CN35B203 
CN35B303 
CN35B403 
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STRUTHERS DUNN 


3,288 — 
TYPES OF 


RELAYS 


elds Moh aclilel-)(-mle 
countless coil combinati’ ns 
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The bitter, bloody battle for Salerno was fought 
not only on the beaches, but in the harbor beyond 
the shore, where allied Naval Units joined in the 
bombardment of enemy positions. : 

This official U. S. Navy photograph—taken as 
tension eases at Salerno—shows Lt. Gen. Mark W. 
Clark, USA (right), and Vice Admiral H. K. 
Hewitt, USN, standing by the rail of their “floating 
headquarters” in the bay. 

Alongside them is shown a compass—in which 
isa Bearing Circle Navigation Instrument, a 
product of the Eastern Specialty Co. 

Bearing Circles are accurate mechanical instru- 
ments complete with optical equipment . . . used 
for’ taking bearings in connection with the-com-—~ 
pass. Two such Eastern Specialty instruments are 
used on the bridge of many of ou-z ships. 


ELECTRICAL WORLD e February 19, 


This is only one of numerous specialties made 
by us in aiding the war effort. Normally, we 
specialize in electricaf testing equipment for 
utilities. However, we are equipped to make many 

recision, electrical and mechanical instruments 
‘or any field or purpose. 

We invite you to discuss your problems with 

us today. 


361 7-19 N. 8th St., PHILA, 40, PENNA. 
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Freedom as we have always k 
is worth any effort needed to presery 
and, for that reason, America is | 
defending with the combined resour 
the nation our right to continue |iy; 


‘our established pattern. Industry's p 
the war job is its vast production of 
- tanks, guns, and other kinds of fig 


¢ 
RS 
ae 
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+ machines and materials. 


_ And in the background of this yj 


power for both war and civilian need 


3 rate never before attained. 
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The Army-Navy “E”- with two 

stars and Maritime Commission 
Award flags are floated proudly 
at the Barberton Works. 
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utility and industrial power plants, 
propelling naval and cargo ships, Pp 
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playing a substantial part in this great ~ 
r r effort. B&W engineering and pro- ' f af ; 
vj ction skill have built into its boilers the he ot ws 
p mina to endure today's gruelling drive. 4 an SR) 
f With today's accelerated experience Lirias 
ighimme!ding more complete answers to such | ! 
oblems as behavior of metals. at high Me ee, eee 
% peratures, action of fuels in slag-tap Hl | 
. d dry-ash furnaces, circulation in high- 
Jigdmppacity high-pressure boilers, separation 
ed steam from water in boiler steam drums, 
d other related problems, the boilers of 
ng qaemorrow should be even better able to 
< ofmmerve industry. 
/ jj la Lh _ 
Y ‘ y s a 4 
oO : | | | : pa tome “dl 
@ 
j fY 
| : B&W Radiant Boiler in an eastern central 
~J a & station—Capacity 400,000 Ib. steam per hr. 
f} | TRUER 
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CHLORIDE 
BATTERIES 


Exide makes several types of storage 
batteries for control bus operation, 
the most populor of which is the 
Exide-Chloride Battery. Exide-Chlo- 
rides have earned the confidence of 
engineers everywhere, and, their 
widespread use in public utilities and 
private industrial plants is proof of 
their dependability. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 

















ERE is a new booklet, prepared 





by Exide Engineers, containing 


factual information of interest to all engineers engaged in 






the application of switch gear. The installation of storage 






batteries in power stations and substations has become 






standard engineering practice, and this booklet tells how 






to attain adequate and uninterrupted current supply. 












Types of batteries . . . selection of battery... method of 
Operation... maintenance and charging... and many 
other points are discussed completely in the new Exide 
Booklet. If you want to know more about batteries as 
an auxiliary source of electric energy, write for 4 


FREE copy today. 
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Comfort by the carfon 


Lot of electric linemen already 
know that they can be comfortable 
t work. But there are still many who 
ear old-fashioned electricians’ gloves 
the kind made by repeatedly dip- 
ing hand-shaped forms in a rubber 


solution. building up layers until the 


equired thickness is obtained. The 
ayers have a stiffening effect, and the 


ifish fingers make more difficult a 


ob that is awkward at best — particu- 


arly when leather gloves have to be 
worn over the rubber ones. 
The first real improvement in elec- 


mticians’ loves came when B. F. Good- 
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B. F. Goodrich Anode electricians’ gloves are easy to work in 


rich developed the Anode process by 
means of which rubber of just the 
right thickness is deposited on forms 
with a single dipping. Those gloves 
shown in the picture being packed 
for shipment will be comfortable to 
work in because there aren’t any layers 
of rubber to make them stiff. 

But there’s another reason for their 
comfort. B. F. Goodrich research men 
studied human 
hands; hands at 
work and hands B BS 
relaxed. From their 
studies they de- 


1944 


signed forms for making gloves with 
scientifically curved fingers to fit a 
man’s hand. The combination of 
curved-finger forms and the Anode 
process results in gloves that surprise 
even hard-boiled linemen because work 
is actually made easier. 

The B. F. Goodrich distributor near 
you will be glad to show you how these 
gloves promote safety and comfort. 
Call him, or write The B. F. Goodrich 
Co., Industrial Products Division, 
Akron, Ohio. FB 


Goodrich 


Electricians’ Gloves 


(649) $9 



























































Another “Flat-Top” Scratched 





































~ ...and Another Contact Problem 


solved by 
Mallory Engineering 


It takes skill and nerve to sink an enemy vessel. But it also takes a 
good electrical relay—with the best contacts it is possible to make. 
Without such a relay, equipped with such contacts, deadly torpedoes 
could never be barcleed: 


Consider these specifications, recently entrusted to Mallory engi- 
neers—specifications for a new type of torpedo bomber relay con- 
tact: Contacts to carry 25 amperes current of 29 volts DC, and to 
“make and break contact” once every second for 10,000 operations 
... the same contacts to carry an overload of 50 amperes at 24 volts 
DC for 100 operations, and to show no more than a 0.10 drop in 
voltage with 25 amperes. 


The design prevented brazing the contact into the assembly. To 
avoid this factor, Mallory engineers developed a new powdered 
metal. This metal, Mallory D-52, met the electrical requirements 
and was sufficiently ductile to be made as solid rivets that could 
be easily staked or spun into the assembly. 


Mallory solved this problem as it has many others, and the knowl- 
edge thus gained is still another additive of experience that’s ready 
to be passed along to you. No one in the contact business has more 
ae, all around “know how,” or a more brilliant record for putting it to 


Buy More good use, than Mallory engineers. Why not put Mallory to work for 
War Bonds you? Just send a drawing or description of the application you 





have in mind. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
| NON FERROUS ALLOYS, POWDERED METAL PARTS 


re 
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FOR LASTING, DEPENDABLE SERVICE... 


rely on 


these 6 advantages 
of Transite Ducts 


Inorganic . . . made of an asbestos and 
cement composition compressed under 
great pressure. This provides perma- 
nmence and strength. These ducts are 
also immune to rust and rot. 


Permanently smooth bore .. . long 
cable pulls and replacements are made 
easier. Danger of damage to cables is 
minimized. 

Easily and quickly installed . . . long, 
light-weight lengths and simple assem- 
bly method assure rapid, economical in- 
stallation. 


Immune to electrolysis . . . being en- 
tirely wsgeicuoers: and non-metallic, these 


JM 


ducts are not affected by electrolysis or 
galvanic action. 


Lower cable temperatures ... an 
advantage resulting from a relatively 
high rate of heat dissipation. 


Iincombustible . . . won’t contribute to 
the formation of dangerous smoke, 
gases, or fumes. If burnouts do occur, 
these inorganic ducts provide maximum 
protection to adjacent cables and per- 
mit easy removal of damaged conductor. 


For complete details on Transite Ducts, 
write for Data Book, DS-410, Johns- 
Manville, 22 East 40th Street, New 
York 16, N. Y. 


JOHNS-MANVILLE TRANSITE DUCTS 


TRANSITE CONDUIT 





" TRANSITE Conourr — 


Designed for exposed work and for use un- 
derground without a concrete encasement. 
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TRANSITE ADRPICT 


For use in concrete. Thinner walled, other- 
wise identical with Transite Conduit. 
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RATING DATA — cena 
produced in ninety sada 


Voltage and Wattage Ratings: — 
TYPE 1 onade 
Resistance Valve Maximum Wattage Rating R.M.S. Voltage Rating in possible by longstand. 
Up to 1.9 megohms 12 watts based on wattage 2] research and experi 
2.0 to 10 megohms 9 watts 9 kv. max. ence, 
Above 10 megohms based on voltage 10 kv. max. 
TYPE 2 

Resistance Valve Maximum Wattage Rating R. M.S. Voltage Rating 

Up to 3.9 megohms 22 watts based on wattage 

4.0 to 20 megohms 15 watts 15 kv. max. 

Above 20 megohms bosed on voltage 20 kv. max. 

Temperature Rating: — Resistance Tolerance: — 

ded hot spot tempers” Minimum acceptable tolerance +10%. 


Maximum recommen 
ture for continuous 
Construction: — 


(Ambient plus rise). 
nded ambient i. aged (a) Hermetically-seo 


operation: 130°C 


led to withstand salt 









Moximum recomme 
ture for full wattage ratings: ’ : 
water immersion tests. 
Temperature Coefficient: — 
er degree C between (b) Designed to withstand oircroft vibration 
ond 10g acceleration tests. 





Approximately 04% P 
°¢ and 130°C. 





-- 2 






20 





mY ay é 





TYPE 1 
5-9/32" x 1-1/16" 
3600 ohms to 

100 megohms 










TYPE 2 
9-25/32" x 1-1/16" 
6800 ohms to 
100 megohms 
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HIGH- 
RESISTANCE, HIGH-VOLTAGE RESISTORS 
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THESE AIR BUBBLES 
WILL NEVER SPOIL AN INSULATOR 


Pictured here is visible evidence that Lapp Vacuum Process does its job. Bubbling 
through this tank of water is the air expelled from the liquid clay, as it passes through 
the vacuum slip treatment. Many of the porcelains in routine Lapp production are! 
possible of manufacture only because of the superior quality of clay produced by| 
Vacuum Process. In conventional types of insulators this superior porcelain is a 
Lapp plus, an extra factor guaranteeing mechanical and electrical integrity. We'll 
welcome the opportunity to tell you just why we think Lapp Insulators will perform 
better on your lines. Lapp Insulator Co., Inc., Le Roy, N. Y. 





Beller Aircelains Detter Jrsutaters 









































SERIES 4101 





BASIC 
CONTACT FORMS 
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Single Pole Make 

‘ a —— 
. t f-} 
FORM B 

Single Pole Break 


— =. : a 
FORM C ; 
Single Pole Double Throw 


oo ae a 
Stated 
FORM C 7 
Single Pole Double 
Throw Open Neutral 
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SOP 
Make Before Br 


eak 
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FORM E 
Break-Make-Break 
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PRACTICALLY UNLIMITED CIRCUIT ARRANGEMENTS WITH 
Mossman 4101 Heavy Duty Lever Switch 


Demand for the Mossman 4101 Heavy Duty Lever Switch is increasing in the utility industry 
every day. This switch is meeting unusual specifications in an ever broadening field of 
applications, such as: 

















1. Indication in remote control or telemetering circuits. 

2. Supervisory control circuits in load dispatching. 

3. Communication control circuits in utility and industrial plants. 

4. Testing and calibration in meter departments and for tube testing. 


The Mossman 4101 Switch permits a versatile control setup of almost unlimited circuit 
arrangement, due to the fact that it can be supplied in combinations as high as 12 springs 
per pile-up, 24 springs per position, or 48 springs total. It can also be furnished, for 
specific applications, in any combination of the six basic contact forms shown here. 


Standard heavy duty contacts are of 3-16” diameter, fine silver rated at 10 amperes, 
110 volts, A.C., non-inductive. Extra heavy duty contacts are of 5-16” silver alloy rated at 
20 amperes, 110 volts, A.C., non-inductive. Breakdown rating of springs to ground is 2000 
volts—alternating current. 


Write for our new catalog, which pictures and describes the 4101 Switch, and the full line of 
Mossman precision electrical components, including many types of heavy duty, multiple cir- 
cuit lever switches, turn switches, push switches, plug jacks and special switching components. 


DONALD P. MOSSMAN, INC., 6133 N. Northwest Highway, Chicago (31), Illinois 





MOSSMAN 
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C-D INSULATION heffed complele 


ETWEEN ‘that wall-hung ‘stem winder’’ and When conditions permit your phone company 
B today’s radio telephony, America’s best tech- to put their post war plans and designs into effect 
ical minds have made the telephone as vital an you will find that new and better C-D insulation 
instrument of war as if is of peace . . . With its has again aided in the never-ending search for 
development and world-wide use, CONTINENTAL- perfect service. 
DIAMOND has been closely associated from the Our Research Laboratory and its staff of Elec- 
ery beginning — always ready with the kind of trical and Insulating Engineers is at your disposal 
nsulating materials that would promote long dis- for the development of things to come. Write us 
ance efficiency and simplify instrument design. without thought of obligation. 


ny ae Ei8Re COMP A NY 


Established 1895 . . Manufacturers of Laminated Plastics since 1911 — NEWABK « DELAWARI 








~ 
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End of an Enemy 


In a split second this enemy plane will be blasted 
from the skies by a shell from one of our anti- 
aircraft guns on the ground. 


How can a gun hit a plane going 300 miles an 
hour 20,000 feet up... when it takes the shell 15 
seconds to get up there and in that time the plane 
has gone more than a mile? Besides, the shell curves 
in its flight. Wind blows it. Gravity pulls on it. 
Even the weather affects its velocity. 





The answer is the Gun Director—an electrical 
brain which aims the guns. Swiftly it plots the 
plane’s height and course. Instantly it solves the 
complex mathematical problem, continuously match- 
ing the curved path of the shell to the path of the 
plane so that the two will meet. It even times the 
fuse to explode the shell at the exact instant. 


The electrical Gun Director has greatly increased the 
deadliness of anti-aircraft gunfire. Developed by Bell 
Telephone Laboratories and made by Western Elec- 
tric, it is one of many war weapons now being pro- 
duced by the peacetime makers of Bell Telephones. 


Until the last enemy plane is knocked down, 
buy War Bonds regularly—all you can! 


CH western Electric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 
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Milestones 


Along the path of accomplishment of every 
industry there are significant marks that, like 
milestones, indicate how far the industry has 
come. Last year several such milestones were set 
out by the electric utility industry, as disclosed in 
our annual statistical number. Some of these new 
milestones are the passing for the first time of 


200 billion kilowatt-hour output 
100 billion-kilowatt hour sales to any one cus- 
tomer classification (large light and power) 
2 billion kilowatt-hour input to REA systems 
$3 billion in revenue from energy sales 

$1 billion revenue from any customer class (resi- 

dential and municipal and miscellaneous) 

Average capacity use of more than half the hours 

in the year 

Average fuel capacity use of more than 4,000 hours 

in a year 

Taxes of over 25 cents out of each dollar 

This year will see other milestones passing 
by, such as 

Capacity passing the 50 million-kilowatt mark 

Sales passing 200 billion kilowatt-hours 

$40 average residential customer bill 

20 percent of generating capacity publicly owned 

Each succeeding year will in all probability 
continue to set up some new milestones in some 
part of the industry’s operations, and it is this 
very fact that is our assurance that the 1943 war 
record is not just a flash in the pan. 

Electric service is moving faster than the 
economy of the country. Compare the index of 
electrical usage with two of the country’s best 
indexes and we find: The Federal Reserve Board 
index of production (1925—100) stood at the 
end of last year at 267. The Business Week 
Index of Business Activity (1923-1925—100) 


stood at the end of the year at 241.6. 


Ce 





Electricity usage index (annual kilowatt- 
hour sales) stood at 370. 

In other words, although electricity enters 
into virtually every phase of business activity, its 
usage is not a good barometer of American econ- 
omy because it still has the capacity to grow 

faster than general business. This capacity to 
expand faster than the nation is the reason why 
milestones have been flashing by year after year 
and will continue. 

America is still far from usage saturation 
even on the things known long before the war. Out 
of the practices of the war will come many new 
things so that the opportunity for expansion in 
electric energy use is greater today than it was 
before Pearl Harbor. No one questions the fact 
that there will be load mortality, some of which 
will be serious, but there will also be new loads 
that will be far greater than any that will be lost 
as the result of improved efficiency or competi- 
tion. 

It is not necessary to know what these loads 
will be to have the vision of at least several years 
of great expansion in the electric utility industry. 
In fact, that very vision may inspire the creative- 
ness and research that will bring new loads. Cer- 
tainly it has been demonstrated enough times in 
other places that a goal based on vision and con- 
fidence can achieve a whole lot more than no goal 
at all. 

Let us then look once more at the milestones 
we have just passed and ask ourselves what mile- 
stones we want to reach by the half-century mark 
in 1950. And let that be our goal. 





































































Efficiency—Range Is Aim 
of Bayside Extension Design 


W. F. NELSON, Fuel Engineer, Wisconsin Public Service Corporation, Green Bay, Wis. 


New 30,000-kw. addition at Bayside station of the Wisconsin Py}, 
lic Service Corporation designed to give high efficiency ovyy, 
wide load range for operation in parallel with hydro station; 













EARLY in 1940 growth in power sys- 
tem requirements indicated the need 
for a substantial increase in generat- 
ing capacity on the Wisconsin Public 
Service Corporation system. There 
were no hydro sites available that 
could be developed to give the neces- 
sary firm capacity. Furthermore, the 
purchase of firm power through in- 
terconnection with other utilities was 
neither practical nor economical. Con- 
sequently, it was decided to obtain 
the additional capacity by installing 
steam-generating equipment. 

Since water-borne coal was avail- 
able at Green Bay and also because 
studies indicated that the capacity was 
needed in the Green Bay area, it was 
decided to add a 30.000-kw. unit to 
the Bayside steam station. 


Load that Bayside station will be 
asked to carry will fluctuate over a 
wide range, depending on water con- 
ditions at various hydro stations. It 
was important, therefore, that the new 
unit have a high availability. Design 
of this addition was influenced by this 
requirement and the need for high 
efficiency over a wide range of load 
(Fig. 1). An attempt was made to 
meet these needs without introducing 
complications that would add to op- 
erating difficulties. 


Boiler Design 


The steam-generating unit is a 
radiant-type, water-tube boiler, with 
a continuous-tube, convection-type 
superheater and submerged attemper- 
ator, and includes a_ water-cooled, 

















hopper-bottom furnace. The boiler js 
designed to deliver 312,500 |b. g 
steam per hour at 675 lb. psi. and % 
deg. F. at the superheater outlet. Thy 
furnace is designed for a maximu 
heat release of 20,700 B.t.u. per cu 
of furnace volume. 

Full capacity can be obtained fron 
the boiler when burning coal havin; 
11,200 B.t.u. per lb., commercial, ani 
a total moisture of 11.4 percent, ¢ 
which 5 percent is surface moistur. 
The boiler will handle coal having a 
ash softening point of 2,100 deg. f. 
Guaranteed efficiency is 86.3 perceni 
at maximum rating. 


Steam Temperature Control 


Since the unit is to operate over: 
wide range of load it is important! 


















































































































































Turbine 
BOL eth 2/7,000 Ib./hr. 1000 ib. fbr: 
Generator - 16,750 lb/hr. 2% AP 
\ Z ; 
eee pam 5009 lo Li 
460k /7600 lb/hr. 14245 Btu. 16 80° ane 
~ —— ! 5,290 lb. /hr 5.000 lb. Jhr- L- 66 (b. Pe oe 153 Ib. Blower 
[57 x 10® Btu. for. , 6%AP 2031b. Makeup 1245 Btu./1b. 13/7 Btu, /lb. 
. “Seth oo 156.7 Btu. / 1b. ey 12,310 Ib. / hr 16,750 lb/hr: 
0.736 /b. abs.--" 1.159 Btu./lb 5,000 (b./hr-s Lvap. drain pump , 
91.7 °F ekg 
(67,210 lh/ 5.870 lb/hr 20.3/b. S ° : 
167, 210 Lh. Jor ,o 228.7°F Ye 
os: t Y59 Btu. /1b 196.9 Btu. /Ib. —, Economize 
Tp Hoo Btu/, enue 4290 1. /he Ss ~ H5.0°F. 
Toi y Af 10. 3 yf {= 
Dp 10%) AP ‘0470 th jor 167.5% 294.0°F ke Pere 225000 b /h 
177,680 [bh /hr, 0 tb.fhr - r 
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Hot well L.PH#r --- O drain 
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FIG. 1—Heat balance for the 25,000-kw. load condition of 30,000-kw. addition 
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ld final steam temperature as con- 
iossible over this range, to 


nt a 
oid undue stresses in the steam tur- 
e and appurtenances. This was 


ne by using a submerged attemper- 
or (Fiz. 2), Which is a compara- 
ely new means of controlling total 
am temperature (Fig. 3) over a 
de Joad range. The attemperator, 
ated outside of the boiler and be- 
een the first and second sections of 
> superheater, consists roughly of a 
at-exchanger shell, with a loop bun- 
of tubes submerged in boiler water. 
l steam from the first section of the 
erheater goes to the head of the at- 
iperator. where a butterfly valve 
erts some of it through the tubes, 
bypasses them, depending upon the 
nal steam temperature. The butterfly 
lve is positioned by an automatic 
nperature control mechanism actu- 
ed by a temperature bulb in the 
pam outlet header of the super- 
ater. 
Pulverized fuel is provided by two- 
nit ball mills designed to furnish 
ficient fuel to generate full boiler 
pacity when burning coal having 
.200 B.t.u. per pound as received. 
bel from each mill is removed by an 
haustor and fed to horizontal in- 
vane burners. In order to handle 
varying load conditions efficiently 
) four burners are equipped with 
w-capacity nozzles for operation at 
v loads. 
\ir to the boiler is supplied by one 
rced-draft fan, driven by a motor 
rough an electric coupling. Gasses 
ss through a Ljungstrom air pre- 
ater to the induced-draft fan, simi- 
ly driven. The electric couplings 
both forced- and induced-draft 
s give close control over a wide 
ige of loads. 





















Interlocks Protect Boiler 


‘o eliminate the possibility of pul- 

ized fuel being fed into the boiler 
ze Mimeither the forced-draft or induced- 
aft fan should fail the motors driv- 
t the various pieces of equipment 
electrically interlocked (Fig. 4). 
e induced-draft fan, forced-draft 
b. exhauster, pulverizer and feeder 
lors are connected electrically so 
t one unit cannot be started unless 
unit ahead of it is running. They 
st be started in the order given 
ve. Since the induced- and forced- 
i{t fans have electric couplings, the 
erlocking has to be initiated from 
electrical coupling rather than the 
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FIG. 2—Submerged attemperator between two stages of superheat has butterfly valve 


which bypasses steam to hold superheat tem 


a.c. fan motor. Should the induced- 
draft fan fail the interlock will take 
out the forced-draft fan, exhauster, 
pulverizer and feeder motors. If the 
exhauster should fail, the pulverizer 
and the feeder motor are taken out of 
service through the interlock, but the 
induced- and forced-draft fan will re- 
main on. 

Included in the boiler protection 
system is a purge interlock, which 
makes it impossible to start the pul- 
verizer, exhauster or feeder until the 
induced-draft fan and forced-draft fan 
have been in operation and the air 
passes through the boiler for a defi- 
nite length of time. This purge inter- 
lock is actuated on the pressure drop 
through the gas passages of the boiler 
and has a time-delay device to insure 
that the boiler has been completely 
purged of any combustible matter be- 
fore the pulverizer and exhauster can 
be operated. If proper flow of air has 
been obtained for the predetermined 
length of time the purge interlock op- 
erates a relay in the exhauster circuit, 
which allows it to be put into opera- 
tion. 
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FIG. 3—Attemperator holds steam tem- 
perature leaving superheater constant at 
900 F. in boiler load range above 160,000 
lb. per hour 


The turbo-generator is a tandem- 
compound unit having a main and a 
pilot exciter direct connected. It is 
rated at 30,000 kw. when operating 
at 84 percent power factor. Operating 
speed is 3,600 r.p.m. and the gener- 
ated voltage is 14,000. The unit is 
equipped with a turning gear. 

There are four bleed points for 
feedwater heating and evaporation of 
make-up water. Hydrogen cooling is 
used that is capable of absorbing 1,- 
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FIG, 4—Diagrammatic arrangement of in- 
terlocks on boiler auxiliaries 

Contacts on induced draft fan coupling 
close on electrical failure in electric coupling 
circuit; breaker contacts close when breaker 
opens for any reason 


670,000 B.t.u. per hour. Use is made 
of a vacuum trip device, with lead- 
diaphragm type explosion doors, in 
the low-pressure casing, rather than 
the conventional type of atmospheric 
relief valve. This eliminates consider- 
able unsightly piping and should be a 
very reliable safety feature. 

If for any reason the unit trips out 
from overspeed it will also actuate 
the trip coil on the generator breaker. 
The reason for opening the machine 
breaker is to prevent hydro turbines 
from carrying the steam turbine to 
dangerous speed on loss of load. 


Condensing Water 


Circulating water for the condenser 
is furnished by two vertical self-prim- 
ing pumps, one having 60 percent 
capacity and the other 40 percent ca- 
pacity. Considerable power saving is 
expected with this set-up of circulat- 
ing water pumps as it will be possible 
to take advantage of the smaller ca- 
pacity requirements during light loads 
and during the winter months when 
the cooling water is low in tempera- 
ture. The proportioning of these 
pumps also has advantage from a re- 
liability standpoint which will be 
explained later. Air is removed from 
the condenser with a tube jet vacuum 
pump having three sets of two-stage 
nozzles, which are arranged so that 
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any combination of primary or sec- 
ondary jets can be used. 

Condensate from the condenser 
passes through the generator hydro- 
gen cooler to the vacuum pump inter- 
and after-coolers through a closed 
low-pressure heater and into a deaer- 
ating type heater. Water from the 
deaerating heater goes to one of three 
boiler feed pumps, two of which are 
motor driven and one is steam driven. 
The steam-driven and one motor- 
driven pump are designed for full 
capacity, while the second motor- 
driven pump is desinéd for approxi- 
mately 60 percent of full capacity. 
Here again savings in power are ex- 
pected by using the smaller capacity 
pump under certain load conditions. 
On leaving the boiler feed pump the 
feedwater passes through an inter- 
mediate pressure-closed heater and 
then to a high-pressure closed heater 
before entering the boiler at the 
economizer section. 

In the operation of the boiler the 
following limits of water analysis 
were set as a goal to be maintained: 
<20 parts per 100,000 
3 parts per 100,000 


3 
-3 parts per 100.000 
-> parts per 100,000 


Dissolved solids 
Phosphate as PO, 
Sulfite as Na,SO, 
Hydroxide as NaOH : 
Silica as SiO, ~ 
Embrittlement Ratio 


YVN= 


_ f 


f 


>2.5 
pH 10.9-11.1 
Dissolved O, <.03 ml./L. 
Suspended matter Minimum 


These boiler water conditions are 
accomplished by the feeding of 
sodium phosphates (mono, di, tri), 
sodium sulfate, sodium hydroxide and 
sodium sulfite. The dosage of chem- 
icals will be relatively small inasmuch 


FIG. 5—New and existing units feed into 66-kv. ring around Green Bay and De? 
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as evaporated water will be used ay 
make-up will be small. The chemicg 
are dissolved in water and fed direc} 
to the boiler drum by means of, 
chemical feed pump. The eco nomizg 
is not protected against corr«sion }y 
this method, except by the natural pf 
of the feedwater, which in this case j 
sufficiently high. 

It was necessary to add two adg 
tional traveling water screens and 4 
enlarge the screenhouse. Chlorinatins 
equipment has been installed with sy. 
ficient capacity to chlorinate the wate, 
to be used for the new unit as well x 
existing units. Chlorinating equip 
ment is housed adjacent to the scree 
house and the chlorine wil! be jp. 
jected into the water system at the dis 
charge of the traveling water screens, 





Electrical Connections 


Main electrical connections for th: 
existing plant are relatively simpk. 
consisting merely of a simple 14-4 
bus, to which the two present 10,(i). 
kw. generators are connected. Power 
from this bus is stepped up from |f 
kv. to 66 kv. through a 28.125-kva 
bank of transformers. These trans 
formers are connected on the high 
side to the main 66-kv. bus in the su) 
station, at which point the output o! 
the plant is introduced into the high- 
voltage system. The single 66-ky. bus 
forms part of the 66-kv. ring sur 
rounding the city of Green Bay ani 
nearby DePere and is in the nature 0! 
a long 66-kv. bus sectionalized at se: 
eral points and from which power # 
sent out or received. 


Connections for the new 30,000 -kw. 
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G. 6—Schematic diagram of auxiliary power supply system for new 30,000-kw. unit 


{dition to the Bayside plant is also 
platively simple. There is a main 14- 
-. bus from which the generator is 
mnected, and this bus will be con- 
ected to the old 14-kv. bus through 
tie switch. Power from the new bus 
stepped up from 14 kv. to 66 kv. 
rough a 36,000-kva. bank. These 
ansformers are* connected to the 
bain 66-kv. bus and form a two-sec- 
jon ring bus. 
The accompanying circuit diagram 
ows the connections for this ring 
s and how the units are connected 
). The existing plant is connected 
to the bus at one junction point 
ig. 5) and the new addition is con- 
ected in at the other junction point, 
ith a breaker installed on either side 
the junction points. The two sec- 
bns of the bus are differentially pro- 
ted so that if one section of the ring 
s into trouble the generator will 
y connected to the other section. 
The 66-kv. loop around Green Bay 
d DePere, as well as other loops 
ding locations having two sources 
supply, can be fed from either side 
the two-section ring bus. Lines 
ding away from the ring bus are 
tected by means of pilot wire re- 
ys or high-speed distance type re- 
. 


Auxiliary Set-up 


herever possible, important sta- 
n auxiliaries have been split up 
ae? two units, and these auxiliaries 
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have been connected to the station 
power (Fig. 6) so that a failure of 
any one section of the bus will not 
cause a complete shutdown of the gen- 
erating unit. Some of the major aux- 
iliaries, however, are not duplicated, 
such as the single induced-draft fan 
and the single forced-draft fan. These 
important single-unit auxiliaries are 
connected to both sides of the station 
bus. Should one side of the bus get 
into trouble, they will automatically 
be thrown over to the other side. 


Fan Motors 


Induced- and forced-draft fans are 
normally connected to the station 
auxiliary bus through breakers 9 and 
10. Breaker 1 is normally open and 
breaker 7 and 14 normally closed. In 
the event that the right-hand side of 
the bus gets into trouble, breakers 2 
and 3 will close after breaker 7 and 
14 have opened. Breakers 9 and 10 
will open after 2 and 3 have closed, 
and | breaker will close after 9 and 10 
breakers have opened. The section of 
bus in trouble will now have been 
cleared and the left hand side of the 
bus has been connected to the reserve 
supply, allowing operation on one 
pulverizer, one circulating water and 
one boiler feed pump, with the two 
forced-draft fans continuing to oper- 
ate as before. 

Certain 230-volt station auxiliaries 
that are just as important in the op- 
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eration of the plant as the 2,300-volt 
auxiliaries mentioned have a similar 
throw-over arrangement so that their 
operation is assured. 

The Bayside station extension was 
designed by the Public Utility Engi- 
neering & Service Corporation, Chi- 
cago, in co-operation with engineers 
of the Wisconsin Public Service Cor- 
poration. 


Materials Saved by 
Unit-Pole Lighting 


Considerable savings in critical 
materials can be made for floodlight- 
ing outdoor areas by unit-pole instal- 
lations. An example is shown in the 
illustration. which is at the plant of 
the American Bridge Company, Pitts- 
burgh, Pa. 

The particular installation consists 
of ten 1,500-watt, 115-volt lamps in 
standard outdoor type reflectors. 
Power is supplied by a 15-kva. trans- 
former connected to the 2,300-volt 
distribution line of No. 6 wire. The 
lights are connected directly to the 
secondary terminals of the pole- 
mounted transformer. 

A number of these installations are 


UNIT-POLE installation for lighting saved 
critical materials 


used in the plant yard and all are 
controlled by a single switch. Some of 
the poles, however, have only five 
floodlights, but each is complete with 
its own transformer. The pole-unit ar- 
rangement was designed by lighting 
engineers of the Duquesne Light Com- 
pany. 
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Capacitors Saved Fuel, 


Raised Voltage 


Distributed pole-type and automatically switche 
units improved service to war industries in the south, 


ern Maine area — Plant capacity has been release; 










TO CONSERVE fuel oil, coal and 
water and to improve voltage regula- 
tion on extended portions of its trans- 
mission and distribution system in 
the Portland district the then Cum- 
berland County Power & Light Com- 
pany, now the southern division of 
the Central Maine Power Company, 
purchased 15,000 kva. in capacitors 
in the spring of 1942. At the time the 
Cumberland utility had ten hydro- 
electric stations aggregating 38,687 
kva. and two steam plants totaling 
45,000 kva. There was also a two- 
circuit tie line between this company 
and Central Maine Power operating 
at 115 kv. with a 21,000-kva. trans- 
former bank at the Portland terminus, 
and in June, 1942, a second trans- 
former bank of 25,000 kva. was 
added. 

The Cape station at Portland, burn- 
ing fuel oil only, was rated at 28.125 
kva. and the plant at Biddeford sup- 
plied the balance of steam power re- 
quirements. The latter had four small 
coal-burning boilers capable of sup- 
plying steam up to about one-half 
the generating facilities installed and 
a new oil-burning boiler with a steam 
production capacity about equal to 
the four units mentioned. This oil- 
burning boiler was shut down on 
account of the fuel oil shortage. 
Steam from the small coal-burning 
boilers was used for heating and proc- 
ess work in the Pepperell, York and 
Saco-Lowell manufacturing plants at 
Biddeford-Saco, the balance of steam 
produced being available for electric 
generation. This generation attained 
a value of 2,500 kw. in summer and 
about 1.000 kw. in winter, but the 
steam turbine equipment installed 
could be run on the coal-burning 
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FIG. 1—Pole-type capacitor group out- 
side a factory served by 2,300-volt feeder 


boilers to absorb about 7,000 rkva. 

The system load in the Portland 
area had been rapidly growing in the 
preceding year due to war production 
plants. The major part of the in- 
crease was due to the South Portland 
shipyards, which had added about 
10,000 kva. in load and three oil 
pumping stations serving sections of 
the Portland-Montreal pipe line with 
a connected load of about 2,500 kva. 
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In the area were also many machi 
shops, foundries, cotton and woole, 
mills engaged in war work. 

In December, 1941, the energy out 
put ran 35.7 percent above the yea 
before and the one-hour peak wa 
56,200 kw., or 19.15 percent up fron 
1940. On April 27, 1942, at 1] an 
the load was 47,350 kw., which wa 
about 10 percent above the Apri, 
1941, peak. Loads were still gainin 
in April, 1942, and the company a 
ticipated a demand of between 7,30) 
and 9,300 kva. for shipyard, naval 
and pumping service in addition ts 
existing loads. The April 27 load 
above cited corresponded to 68,(i) 
kva. at a 68.5 percent power factor 
At this time about 15,000 rkva. w 
being absorbed by the two ste 
plants operating as synchronous co 
densers, which brought the net systes 
power factor to 80 percent. 


PreCorrection Fuel Losses 


In order to operate the two ste 
plants for corrective rkva. under 
conditions it was necessary to bun 
fuel at both stations, coal at Bid 
ford and oil at the Cape. To @ 
able the Cape station to abso 
about 9,000 rkva. it was née 
essary to use at least 3,000 bbl. « 
fuel oil per month, and to enable 
Biddeford station to absorb ab 
6,000 rkva. about 625 tons of © 
per month was needed. Any incre 
in system load called for further s 
ply of wattless current, with increas 
fuel consumption. . 

The above load conditions were © 
served at a time when there was # 
ficient water to run all the hy® 
plants at full capacity. However, © 
all hydros operating at low-flow ki 
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vatt output, it became necessary for 
he company to purchase 30,000 kw. 
m Central Maine Power to make 
up the system deficiency with the 

7.350 kw. load of April 27, 1942. 

Central Maine could not supply this 
ower at a satisfactory voltage with 
a power factor below 90 percent. 
To secure this power factor it 
would have been necessary for Cum- 
berland to make extensive use of its 
Cape station as a synchronous con- 
denser and to run all its hydro plants 
at a very low power factor, represent- 
ing a most inefficient use of water and 
a waste of oil and coal which could 
be greatly reduced or prevented en- 
tirely under certain conditions by the 
installation of 15,000 kva. in ca- 
pacitors. 

At one 9,000-kva. hydro plant, for 
example, it was necessary to run at 
least three of the six units in the sta- 
tion as synchronous motors to absorb 
wattless current under the above con- 
ditions, venting the water wheels. 
Another four-unit, 2,000-kva. hydro 
ran at 50 percent power factor. It 
was seen that the installation of ca- 
pacitors on this system would take 
care of this waste and enable the 
company to utilize its generating ca- 
pacity more effectively for energy 
production. 


Capacitors Help Transmission 


When a large block of power was 
purchased from Central Maine it was 
essential that it be taken at a good 
power factor; that is, that the amount 
of rkva. be relatively small. This 
was imperative if the voltage drop 
between the point of generation and 
that of utilization was to be kept 
within reasonable limits. If for any 
reason this load should have a lower 
power factor (i.e., with a large 
amount of rkva.) not only would the 
voltage drop and power loss be cor- 
respondingly greater but the Central 
Maine Power system would then be 


ro 











FIG. 2—One of two pole-type, 180-kva., 2,300-volt capacitor installations in substation of 
utility: these are guarded by a structural steel frame made of second-hand angle 
bars with a 3/16-in. copper ground connection and plug switch for isolating the cans 
from earth when desirable 


subjected to the same inefficient use 
of its hydro-generating capacity as 
the Portland system. The losses from 
this inefficient use of water had to be 
made up by the use of fuel on a con- 
siderable scale. 

The reason why it was impossible 
for Central Maine to carry additional 
rkva. was that at all major hydro 
plants the head has been increased by 
the addition of flashboards or excava- 
tion of the tailrace. This increased 
the kilowatt capacity of the water 
wheels for the same amount of water. 
In order to utilize this increased 
water wheel capacity it was necessary 
to operate the generators at a much 
higher power factor and therefore 
leave less reactive capacity. This in- 
creased capacity was very important 


under the conditions as it required no 
critical material and at the same time 
added to the company’s load-carrying 
ability. 

In general, hydro units are located 
in outlying territory and are con- 
nected with the system by relatively 
long transmission lines. If these sta- 
tions supply the reactive, the trans- 
mission lines and transformer banks 
are loaded up with wattless current, 
involving a corresponding increase 
in voltage drop and power loss. 

Prior to the load increase and the 
fuel shortage Portland extensively 
used the Cape station units to supply 
power-factor correction. This made 
it possible under good water condi- 
tions to obtain the additional power 
required by the system from hydro 





























Bank Operating Total Steps 


Number | Voltage Capacity Kva. 
Kva. 


Table I—Improvement in Voltage and Power Factor by Capacitor Banks 





Voltage Readings 


Capacitors | 


out Ist Step in 2d Step in 





575 1,080 2-540 

- 575 1,620 3-540 
575 540 1-540 

575 540 1-540 

2,400 1,080 2-540 


3-720 











590 596 602 | = 
567 580 588 
| 580 ! ge ERB es a 

575 582 | Sa 

2,370 2,420 | 2,470 | 

2,37 :. 2 


3d Step in | Installation 


Power Factor 








Before | After | Load Kw. 
Installation | 


14.5 91.0 3,100 
16.5 99.0 2,700 
77.1 99.5 832 
76.0 84.0 2,900 
78.5 99.0 1,696 

0 3, 
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units on the Central 
Maine Power Co. sys- 
tem. 

The need for syn- 
chronous capacity in 
the Portland district 
has been recognized for 
some years, but as long 
as the necessary rkva. 
could be absorbed by 
the Cape station and 
under the conditions 
then existing, the cost 
of a synchronous con- 
denser was not consid- 
ered justified. Condi- 
tions became very dif- 
ferent with the onset of 
war. The system load 
reached the point in 
1942 where at least 15,- 
000 kva. of static or 
synchronous capacity 
was required at all 
times for satisfactory 
operation, and a total 
of 25,000 kva. of syn- 
chronous and static ca- 
pacity could be eco- 
nomically used if avail- 











th 


able. Further increases FIG. 3—Switched type of capacitor unit in industrial plant 
in load than antici- with automatic control by contact-making voltmeter 


pated made more rkva. 
capacity essential. 

Mathematically it would be very 
difficult to determine the network 
voltage that would be obtained if the 
southern division were operated with- 
out some generating facilities being 
used as synchronous condensers, but 
experience showed that the voltage 
would be so low as to render the 
operation of motors impossible. For 
example, it was necessary to operate 
many plants not only on weekdays 
but on Sundays, when loads were rela- 
tively small, in order to maintain 
sufficient voltage on the bus at the 
South Portland shipyards so that they 
would not have trouble in starting 
large motors and operating welding 
equipment. Prior to the installation 
of capacitors it was at times difficult 
to start some of the large compressor 
motors in these plants. 

Installation of the capacitors took 
care of a substantial waste of fuel 
oil and coal due to the operation of 
steam equipment for reactive kva. 
This was in accord with the intent of 
Limitations Order L94. However, 
there was a secondary saving in cop- 
per loss and voltage drop which was 
of major consequence. It was esti- 
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mated that the saving due to decreas- 
ing the power loss under peak load 
conditions approximates 2,500 kw. 


Fixed and Switched Capacitors 


Approximately one-half of the ca- 
pacitors purchased were of the Gen- 
eral Electric pole-top type and were 
permanently connected to the distri- 
bution system. The remainder, sup- 
plied by Westinghouse, was purchased 
in blocks to be automatically switched 
in one, two or three steps. These 
blocks were installed at the substa- 
tions of larger industrial customers 





Table II—Summary of Capacitor 
Switching Operations 














Number of Operations 
Length |——————_______-—__-—_- 
Bank of | j 
Number Period Step Step Step 
1 2 3 
1 | 5 Mo.| 436 | 447 | + 
2 4% Mo. 353 + pte 345 
3 4% Mo. 631 We ing: 
4 4 Mo.| 258 sae 
5 | 3% Mo. 214 124 | eo 
é 4° Ma 72 74 | 72 
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and the switching is controlled by 
contact-making voltmeters so that the 
capacitors come on and off with th 
load. The pole-type capacitors totaled 
7,980 and the industrial 7,020 kya 
Several of the pole type capacitor 
were installed in manholes in Por. 
land without requiring special map. 
hole design or reconstruction, and 
two other sets of the pole-type were 
installed at the Biddeford substation 
adjacent to the Cataract hydro plant, 
All the pole-type capacitors are built 
for 2,400-volt service. The industrial. 
type capacitors were divided between 
575-volt and 2,400-volt units. 


Results 


Table I lists the switched capacitor 
banks installed and the results oj 
tests made where these were placed, 
From these tests it was found that the 
capacity of the bank was in general 
substantially higher than the name. 
plate rating, due, first, to the fact the 
capacitors are inherently built over. 
size and, second, that the final voltage 
was higher than the nameplate rating. 

Table II summarizes the operations 
on each bank as shown by counter. 7 
Some of these were of course due to | 
testing and adjusting. 

The general result of the entire in. 
stallation has been a substantial in- 
crease in voltage level throughout the 
transmission and distribution system 
of the southern division of Central 
Maine Power. This increase is from 
3 to 7 percent above the original level 
After the capacitor installation the hz 
power factor on the two 115-kv. trans 


ey : . 
mission lines was much improved 
and their capacity increased approx: 7 
mately 25 percent. id 


The gain in kilowatt capacity cas 
be considered from two angles: (1) il 
relieves 15,000 kva. of generating «- 
pacity formerly used to absorb rkve. 
and now made available for kilowatt 
generation; (2) it can be considered 
as purely thermal; in other words, 
the system capacity has been it 
creased by about 7,200 kw. by the 
installation of 15,000 kva. in capac 
itors, with the same kva. load and 
the same heating limitations applying 
Corresponding fuel savings result. 

This article is based upon the cor 
ditions prior to and immediately fo! 
lowing the capacitor installation, th 
benefits of which have been gre@ 
under subsequent conditions on tt 
system. 
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ectorscope Shows Phase 
Angles of E, I and Fluxes 


Electronic flasher aid to study, illuminates synchronously 
rotating disk stroboscopically to disclose relative vector 


positions of related 60-cycle voltages, currents and fluxes 


AWRENCE G. BETZ," Public Service Electric & Gas Company, Hackensack, N. J. 
















\N electronic-stroboscopic device 
alled the Vectorscope has been de- 
jsed to aid visually in verifying 
olyphase metering and relaying con- 
ections. It has also proved helpful 
bs an educational aid in explaining 
jistribution-circuit phasing and 
ransformer connections to employees 
enerally not familiar with vector 
1eory. 

Some of the specific uses to which 
t can be put are: 

1. Determination of phase se- 
uence, relative polarity, power-fac- 
r angle, phase of fluxes (simple. 
tray or combined), harmonics in 
tray or neutral currents and _ volt- 
ees. 

2. Verification of terminal ar- 
angement and connections of re- 
tive component transformers and 
hase-shifting transformers for volt- 
mpere and var measurements. 

3. Demonstration of polyphase re- 
tions and the phase-angle results of 
ditions or subtractions of voltages 
currents, 


Flasher and Disk 


Essentially the device consists of a 
sk, rotating at 3,600 r.p.m., upon 
ich is impinged a light flashing 
xty times per second for extremely 
ort duration. The instant of flash 
determined by the phase of the end 
the negative half-cycle of the quan- 
being investigated. The recur- 
t flashing gives the illusion of 
bpping the disk, an arrow on which 
es a fixed position. Various quanti- 
tested in this manner will give ap- 
ximate phase relations. 
he input network is arranged to 
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provide for two voltage ranges, 
1.e., 40 volts and 500 volts; the 
resistor in the grid lead of the 
first tube protects the grid dur- 
ing positive pulses by limiting 
the current to a safe value. The 
first two tubes are connected to 
provide trigger operation when 
acted upon by only three-quar- 
ters of one volt r.m.s. The in- 


















































put sensitivity including polar- 
ity sensitivity, is adjusted by 
the rheostat R. The output 
of this circuit, as derived at the plate 
of the 57 tube, is nearly a perfect 
square-wave voltage swinging be- 
tween —2 and —32 volts; when ap- 
plied through the coupling condenser 
C, and the grid resistor Rs, the 
square-wave produces steep positive 
and negative pulses of approximately 
20 volts amplitude on the grid of the 
47 output tube. 


Output Stage 


The output stage is a conventional 
audio-frequency output circuit with 
an inductance comprising the load. 
Chokes, output transformers, and 
even some interstage AF transform- 
ers, can be used as the output reactor, 
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CIRCUIT for neon flashing of phase of 
voltages applied at HI (500 volts) or LO 
(40 volts) and GR (ground) terminals. 


Resistance elements have the following 
values: 


Ohms Watts Ohms Wats 
R, 100,000 2 R; 1 Meg. 2 
R, 7,500 I Rs ! Meg. i 
R; 50,000 ! Rs 2,000 10 
R, 1 Meg. 05 Rw 1,500 5 
R; 100,000 2 Ri 600 2 
R, 10,000 Rheo. 


Capacitor elements: 
Microfarads Volts Microfarads Volts 


C, 0.002 400 C, 8 500 
C, 2 500 Cc; 10 40 
Cc; 8 450 


Inductance L; is 30 henries and 400 ohms 
Power transformer 7; is 325-0-325 volts r.m.s. 
and 35/35 milliamperes 
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NEON TUBE flasher and synchronous disk 
carrying “vector” arrow 


the special requirements being sufh- 
cient inductance, current capacity 
and adequate insulation. It is ad- 
visable to connect the plate to the 
outer turns terminal and to provide 
extra insulation in the form of strip 
mica between outside of coil and 
core. On the steep negative pulse to 
this stage most of the plate current 
is cut off and the resultant surge 
across the reactor reaches a value 
approximating 2,500 volts. 


Neon Light Source 


The light source consists of a neon 
tube the diameter and pressure of 
which are standard for display pur- 
poses. The distance between elec- 
trodes is 12 in.; this will vary de- 
pending on the supply voltage, 25 
volts per inch being approximately 
optimum. Magnet wire is coiled on 
the outside of the tube to act as a 
capacitive firing electrode. This tube 
can be made to order by local sign 
makers at a cost- usually below two 
dollars. Care should be taken to 
avoid the use of fluorescent type 
tubing. 

Of importance in the circuit is the 
gap shown connected in shunt with 
the output reactor; set at approxi- 
mately 0.010 in., it protects the tube 
elements, socket, wiring and reactor 
insulation from flashover. The gap 
may be constructed by drilling and 
tapping a small piece of plastic mate- 
rial for No. 10-32 screws; these 
should be pointed, inserted to pro- 
vide the proper gap and locked with 
nuts. 

Optimum value of discharge con- 
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denser, C4, is 2.0 mfd. This con- 
denser and resistor Rg, must have an 
RC value that will provide for ade- 
quate charging between firing pulses; 
if a more intense flash is required, 
the condenser may be doubled and 
Ry halved. This will of course in- 
crease transformer loading and affect 
the level of direct-current voltage. 


Adjustment 


Adjustment of the circuit must not 
be attempted until at least one minute 
has elapsed to permit tubes to warm 
up. Rheostat R, is first reduced to 
almost zero; it is then slowly in- 
creased until a flash occurs in the 
neon tube. Because only the initial 
adjustment is necessary, unless tubes 
are changed, this control is arranged 
to be manipulated with a screwdriver 
rather than with a knob. When set in 
this manner, the circuit is “cocked” 
by the negative pulse and fired when 
this voltage returns to zero. This can 
be checked by applying voltage from 
a dry cell; positive polarity to the 
grid should have no effect, negative 
polarity should “cock” the circuit 
and firing should occur when the volt- 
age is withdrawn. Acting at the in- 
stant when the negative half cycle 
becomes zero, the circuit is independ- 
ent of wave shape and voltage ampli- 
tude over a very great range; herein 
lies the feature of the device which 
makes it adaptable for phase determi- 
nation. 

The synchronous disk drive con- 
sists of an 1,800-r.p.m. motor geared 
1 to 2; this may be necessary as it is 
difficult to obtain small synchronous 





lighted room 
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CARRYING CASE serves as a hood, permitting use of the Vectorscope in a normaly 






motors built to operate at 3,600 rp», 
The motor shown has a two phay 
winding, the quadrature voltae }y,. 
ing provided by means of a se: ies cq. 
pacitor; at the time of starting adj. 
tional capacity is momentarily adde 
manually in order to bring the dis, 
into synchronism. The motor moun. 
ing is concentric with the disk shafi 
and held in position by friction; }, 
means of a key, the disk can |e pos. 
tioned radially for the reference 
quantity. 

The spark-gap and the neo 
tube are shown in the foreground jy 
the accompanying illustration. 

The complete device arranged {0 
classroom use is pictured in the illus. 
tration below; the carrying cay 
serves as a hood for the disk. thereby 
permitting operation in a normally 
lighted room. 


Application 


For the application of currents, 
shunts must be used which will pro. 
vide approximately 2 volts. Magneti 
fields may be explored by means of 
air-core coils of physical dimension 
appropriate to the problem, but it 
must be remembered that the vector 
so derived will lag 90 deg. from the 
actual flux; this can be almost en 
tirely corrected by inserting an 0.0). 
mfd. condenser in series with the 
search coil providing that the field is 
strong or that the search coil can be 
given sufficient number of turns to 
produce at least 35 volts. Where the 
values to be measured are small, it i: 
advisable to precede the circuit shown 
with a stage of voltage amplification 
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Good Weid Voltage Demands 
Low Supply Impedance 


Six alternative methods considered in deci- 


sion to bring high-voltage, low-impedance cir- 


cuits as close as feasible to the welding load 


C. N. CLARK, Distribution Section Engineer, Planning Division, Duquesne Light Co., Pittsburgh, Pa. 





VOLTAGE at the primary terminals 
of a resistance welder must be held 
within reasonable limits in order to 
produce satisfactory and consistent 
welds. Since the supply voltage at no 
® load seldom exceeds the rated voltage 
of the welder by any large percentage, 
few welding troubles are traceable to 
high voltage. 
Drawing of large single-phase loads 
from a supply system of relatively 
high impedance, however, does occa- 


sionally so reduce the voltage that un- 
a satisfactory welds are obtained. Im- 
", [provement of voltage to satisfactory 
: levels in these cases often necessitates 


expensive changes in the power sup- 
ply systems. This should be avoided 
wherever possible in order to prevent 
the premature retirement of part or 
all of the facilities installed for the 
original welder service. 









Methods Considered 






In connection with a recent welder 
installation an investigation was made 
of six methods of supplying 440-volt, 
single-phase power service to a 200- 
kva. spot welder. These methods con- 
sisted of variations and combinations 
of supply from extensions of the near- 
est 2.3-kv. and 22-kv. circuits. 

Due to the excessive voltage fluctu- 
ations involved, no other customers 
ould be supplied from the 2.3-kv. 
ircuit between the 22/2.3-kv. trans- 
former station and the welder. The 
listance from the distribution sub- 
station to the customer’s plant was 
approximately 1 mile and from, the 
earest 22-ky. line to the customer’s 
plant was slightly over 4 mile. 

A brief description of the six meth- 
ds follows (see Fig. 1): 


I, 2 -KY., single-phase, exclusive circuit 
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FIG. 1—Welder of 200 kva. could be 
served from a 22-kv. source by any of 
these six methods: 


(a) 2.3-kv. circuit extension from distri- 
bution substation. 

Method |—74-kva. transformer at welder. 

Method |I—150-kva. transformer at 
welder. 

Method Iil—200-kva. transformer at 
welder. 

(b) 2.3-kv. circuit extension from new 
transformer station at 22-kv. line. 

Met’ .d IV—200-kva. transformer at 
wel cr. 

(c) 22-kv. circuit extension to welding 
load. 

Method V—100-kva. transformer at welder. 

Method VI—200-kva. transformer at 
welder. 


from distribution substation using one 75- 
kva., 2,300/460-volt transformer at the cus- 
tomer’s plant. 

II. Similar to I, using one 150-kva., 2,300 
460-volt transformer. 

III. Similar to I, using one 200-kva., 
2,300/460-volt transformer. 

IV. One 200-kva., 22,000/2,300-volt trans- 
former at the 22-ky. line, exclusive 2.3-kv. 
circuit to the customer’s plant and one 
200-kva., 2,300/460-volt transformer at the 
plant. 

V. Extension of 22-kv. circuit to the 
customer’s plant and using one 100-kva., 
22,000/460-volt transformer at the plant. 
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VI. Similar to V, using one 200-kva., 
22,000/460-volt transformer at the cus- 
tomer’s plant. 


Welding Voltages Compared 


Calculated voltages at the 440-volt 
terminals of the welder for the six 
methods, based upon an estimated 
welder duty of 240 kva. in all cases, 
also the corresponding welder cur- 
rents, appear in Fig. 2. The voltages 
and currents are plotted against total 
impedance from the generating sta- 
tion to the welder in 440-volt terms to 
show the effect of changes in system 
impedance; 475 volts was assumed 
at the welder under no-load condi- 
tions. 

Under Method I the welder requires 
985 amp. at 244 volts. This represents 
a drop of 49 percent from the no-load 
voltage and is 44 percent below the 
rated nameplate voltage. 

As the power system impedance is 
decreased the current decreases and 
the voltage increases for the assumed 
constant load of 240 kva. For Method 
VI the welder requires only 555 amp. 
at 433 volts. This is a drop of 9 per- 
cent from the no-load voltage and is 
less than 2 percent below the rated 
nameplate voltage. 

Of the six methods shown, only 
Methods V and VI would provide 
voltages above 90 percent of name- 
plate rating for the proposed 200- 
kva. welder with a duty of 240 kva. 
A 22-kv. line extension would be 
required, also the installation of 
22,000/460-volt transformers of 100 
kva. and 200 kva. respectively near 
the welder under these two methods. 

Calculated maximum kva. which 
could be drawn by the welder and the 
corresponding voltages at the welder 
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for the six methods appear in Fig. 3. 
These values are plotted against the 
supply system impedance to show the 
effect of changes in system imped- 
ance. 

As a coincidence, it will be noted 
that the required duty of 240 kva. as- 
sumed in Fig. 2 is just equal to the 
maximum duty which could be drawn 
by the welder as shown under Method 
I in Fig. 3. 

With the higher voltages available 
in Methods V and VI, due to lower 
system impedance, the maximum 
welder duties would be increased to 
407 kva. and 540 kva. respectively. 
With still lower system impedance the 
maximum duty at the nameplate rat- 
ing of 440 volts is 783 kva., which 





experience with other similar welding 
operations. 

Welder current at the minimum op- 
erating voltage can be obtained by 
dividing the kva. duty by this voltage. 
Allowable voltage drop in the power 
system is the difference between the 
voltage available at the welder for 
zero welder load and the minimum op- 
erating voltage. 

Dividing the allowable voltage drop 
by the above welder current gives an 
equivalent impedance for a theoret- 
ical power supply which would deliver 
the desired kva. to the welder at the 
minimum operating voltage. 

This equivalent impedance is 
merely the volts drop per ampere at 
the assumed power factor for the 




















pressed in the same voltage terms anj 
those based on the same power {acto; 
may be added arithmetically. 


Choosing the Supply 


Calculate the maximum allowable 
equivalent impedance for the revjuired 
welder duty and eliminate those meth. 
ods which have equivalent imped. 
ances in excess of this value. The 
choice from the remaining methods 
will depend upon the voltage, cost and 
critical materials required. 

Manufacturers usually recommend 
that the minimum voltage at the 
welder be equal to 85 to 90 percent 
of nameplate rating in order to obtain 
satisfactory operation. It is frequently 
necessary to extend high-voltage, low. 
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FIG. 2—The less the equivalent system impedance the higher 
the welder voltage and the less the welder current; six methods 
of supply indicated. Assumptions: estimated welder duty. 240 


kva.; no load voltage at welder, 475. 


corresponds to the maximum duty 
furnished by the welder manufac- 
turer. 


Simplified Approach 


A resistance welder may be consid- 
ered as a load of variable impedance 
which can be adjusted, within the 
limitations of the equipment design, 
to draw a required kva. from the line 
for a rather wide range of voltage con- 
ditions which might be encountered 
under available methods of supply. 

The kva. duty, power factor and 
minimum operating voltage for the 
proposed welder should be obtained 
from the customer or manufacturer. 
In some instances these data are not 
available and must be estimated by 
power company engineers, based upon 
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welder impedance. 


Same six schemes for supply indicated 


theoretical power supply, based upon 
a variation of a well-known approxi- 
mate formula for voltage regulation. 


4-5 R cos 6+ X sin 0. 
the equivalent impedance. 

the voltage at the source. 

the voltage at the load. 

current in amperes. 

resistance of the power system. 
= reactance of the power system. 
= angle whose cosine equals the 
power factor. 


Zea 


E; 
Ez 
I 
R 
X 
t) 


By the use of tables of equivalent 
impedances (volts drop per ampere at 
selected factors) for the various com- 
ponents of the power system it is a 
simple matter to determine the equi- 
valent impedance for each method of 
supply being considered. All values of 
equivalent impedances should be ex- 
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FIG. 3—Effect of equivalent system impedance on maximum duty 
and voltage of 200-kva., 440-volt welder adjusted for minimum 




















impedance circuits to locations aé- 
jacent to the welding loads in order 
to provide adequate voltage for satis 
factory operations. 

Two good rules to follow in select 


s : .G 
ing a power supply for resistant He) .. 
welders, as well as other loads, are: bi 
1. Know the characteristics of the ae 

load. 
2. Know the impedances of the Sa 
ains 


power system. 

Other electrical equipment is 10 
expected to operate at 50 or 60 per 
cent of nameplate voltage, so why t 
to do it with welders? The voltage # 
the welder depends upon the imped 
ance of the power system. Adequatt 
welding voltage means limiting tl 
system impedance to reasonable 
values. 
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Removes Silica Scale 
From Cooling Coils 


Three-operation cycle of hot chemical circulation, air dry- 
ing and acid circulation employed for transformer cooling 


coils and boiler tubes—Method for mitigating scale problem 


F.B. VILLER,* Pacific Gas & Electric Co., Fresno, Calif. 





SECTION of transformer cooling coil 





cessfully removed 


REMOVAL OF SCALE from the 
water cooling coils of transformers 
has been a problem for many years. 
Numerous methods have been tried 
vith varying. degrees of success. 
Vater conditions generally on the 
P. G. & E. system are such that un- 
inhibited hydrochloric acid alone has 
proved cheap and quite satisfactory. 
in the San Joaquin power division, 
owever, where the scale formed con- 
ains a high percentage of silica, 
vdrochloric acid has not proved 
Pilective. 

Many years of effort. including 
ubmission of samples to various 
aboratories and chemical companies, 
ailed to bring an answer. The author 
et about the problem and has de- 
eloped a three-operation, caustic- 





me “Maintenance Engineer, San Joaquin Division. 








showing extent of silica scale being suc- 


metaphosphate, air and hydrochloric 
acid cycle that has proved effective. 


First Operation 


A solution made from flaked chemi- 
cals consisting of 4.8 oz. of caustic 
chemical and 3.5 oz. of metaphosphate 
per gallon of water is heated to a tem- 
perature of 88 deg. C. and circulated 
through the coils for about 24 hours. 
Electric immersion heaters are used 
to supply the required heat. 

Each 8-hour shift it is necessary to 
add make-up solution consisting of 
4 |b. of caustic and 6 lb. meta- 
phosphate. Water added is logged to 
prevent dilution or over-concentration 
of the solution. 

After completing the 24-hour oper- 
ation air is blown through the coils 
to dry them thoroughly. This takes 
15 to 20 minutes. The transformer is 
then allowed to cool down to a tem- 
perature of 50 deg. C. and is ready 
for the next operation. 

Second Operation 


The coils are again dried with air 
for a period of five minutes. This 
causes the scale material to contract 
from its expanded condition produced 
by the circulation of the hot caustic 
solution. Expansion and contraction 
of the exposed outer layer of scale 
will cause small fissures in the re- 
maining walls so that application of 
an acid will penetrate down into the 
scale. 


Third Operation 


The inside of the coils having again 
been dried with air, a second solution 
is pumped through them. This con- 
sists of one part hydrochloric acid, 
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SILICA SCALE in boiler tubes also is 
being removed by caustic-metaphosphate, 
air and hydrochloric acid cycle. 


35 percent strength, three parts water 
and 1 oz. of powdered hibbitite for 
each gallon of mix. Twenty gallons 
of this solution is placed in a special 
acid handling tank with sloping baffle 
to enable drawing away of the accu- 
mulated foam which will come from 
the coils. 

Foaming will continue as long as 
there are openings in the scale. De- 
crease in foaming indicates that there 
are no longer fissures in the scale into 
which acid can penetrate and work. 
The coils are again blown out with 
air. The complete cycle of hot chemi- 
cal circulation, air drying and acid 
circulation is then repeated as many 
times as may be necessary to remove 
all scale. Flow tests in gallons per 
minute can be made after each opera- 
tion to show progress of the cleaning. 

After the final cleaning with acid 
the coils are again blown out with air 
and again placed on caustic circula- 
tion for about four hours. The coils, 
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TEMPORARY EQUIPMENT set-up for circulating hot solutions in removing cooling coil 


scale. 


then being thoroughly cleaned, are 
blown out with air and flushed with 
clean water. 

In some cases it may be necessary 
to change the operating temperature 
of the hot solution or change the con- 
centration of the acid mixture to ob- 
tain successful results. Placing the 
acid mixture in the coils before a 
caustic or air drying operation has 
little or no effect in breaking up the 
scale. 


Three Stages Essential 


Successful operation requires three 
things: First, hot caustic circulation: 
second. complete drying with air and, 
third. the acid mixture for direct ac- 
tion into the fissures of the scale. 
Care must be taken in handling the 
caustic and acid solutions to prevent 
accidents. Goggles, rubber gloves and 
rubber apron should be worn. 

While this process for scale re- 
moval may sound involved and re- 
quires considerable time, nevertheless 
it is the only solution to the silica 
scale removal problem that has been 
found. Use of this method has saved 
replacement at considerable expense 
of transformer water cooling coils. 
Moreover. application to the removal 
of scale in boiler tubes has proved 
successful. 


Mitigating Scale Problem 


Naturally, attention has been given 
to prevention of scale formation by 
looking to the water used. The scale 
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problem is aggravated by the fact 
that the silica content of the water 
continually increases as a result of 
constant recirculation through a cool- 


What to Use for Exhauster Fan Blades 


In an attempt to determine the least 
expensive and most durable material 
for pulverized-coal exhauster fan 
blades careful operating records have 
been kept of the life of various blade 
materials used at steam plants on the 
Oklahoma Gas & Electric system. 

The accompanying tabulation indi- 
cates the hours life and coal tonnage 
passed by exhauster fans blades made 
of (1) smooth boiler plate, (2) boiler 
plate with beads of wear-resisting 
weld-metal applied to the surface, (3) 
boiler plate blades with a solid coat- 
ing of wear-resisting metal and (4) 
checker floor plate: 


Blade Material Hours Tons Coal 
Firs: set smooth boiler plate...... 904 4,128 
Second set smooth boiler plate..... 904 3,745 
Boiler plate and welded beads.... 1,808 7873 
Boiler plate solid wear coating.... 1,808 7,873 
Checkered floor plate.............. 1,750 6890 


When cost is considered, conven- 
tional diamond checkered floor plate 
was found from these records to give 
the best combination of cost and life. 
In recent months however, floor plate 
has become a scarce item and it has 
been necessary to fall back on the 
next best material, steel boiler plate 
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ing tower. The only _pract cabj 
means suggested of mitigatin th 
scale problem is the use of two wells 
instead of a cooling tower, di iwino 
water from one and pumping in.'o the 
other. 

The wells must be far enoug!: apart 
so that the water does not circulate 
too rapidly between the wel!s and 
build up in temperature. Fifty fee 
is usually sufficient spacing. T),c well 
from which the water is pumped 
should be deeper than the discharge 
well to aid in recovering as much of 
the water as possible. 

Although this practice is wel! worth 
while where it is practicable to ug 
two wells and is actually beings used 
with good success to mitigate the 
scale problem on several installations. 
nevertheless it is no solution to the 
real problem of removing the scale 
once it has formed. 

The author’s idea for scale removal 
received second award in the 194) 
employees’ suggestion contest of Pa. 
cific Gas & Electric Company's re. 
search committee, under the chair. 
manship of W. G. Vincent, vice. 
president and executive engineer. 


with several beads welded across the 
face of the blade parallel with the 
shaft, in the area of the blade near the 
tip where wear is most severe. 

By experimentation, it was found 
that acetylene welding rod for cas 
iron applied by metallic arc welding 
in beads on 34-in. centers gave the 
best wear characteristics. To impar! 
extra hardness to the beads blade 
were quenched in water as each bea 
is applied. 

Cost analysis reveals that applics 
tion of the beads to the boiler plat 
blades doubles the life at a total cos 
of $0.75 per blade for applying the 
weld metal. Stated another way. ! 
was found that for 1,800 hours of lift 
a total saving of $27.15 per exhauste 
fan can be realized by using heade 
boiler plate instead of smooth blade. 
However, blades prepared in thi 
manner are at best a substitute {0 
diamond checkered floor plate. whic 
was still the most economical malt 
rial. (Where diamond floor plate w# 
used blades were cut to have the rov' 
of raised beads parallel with the 
hauster fan shaft.) 
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Network Assures Service 
Reliability in Aircraft Plant 


Boeing's Renton Division incorporates features of 
electrical distribution that make for continuity of 


supply, facility of maintenance and ease of control 
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, 
GLEN WALKER, Plant Engineer, Renton Division, Boeing Aircraft Company, Seattle, Wash. 
, 
, 
7 
WHEN, a short time ago, the Boeing 
Aircraft Co. contemplated a duplica- 
) tion of manufacturing facilities at gree 
7 Renton, about 20 miles from the Se- a0 cage | cuneloar 
; attle plant, the electrical engineers of 4/¥ ! substation 
. [gm the company had an excellent oppor- ! 
- [tunity to put into practice some of 4 
their plans developed from experi- Dp 
ence at the older plant. The thinking | Switch station 
was to keep the system simple, in- : 
tegrated, amply able to fulfill present : 
requirements, and sufficiently flexible “Fh t----——-+ == 
to care for future developments. cee 1000 
he The Renton division of Boeing was ee oe poe 
he fm deliberately located on a site ap- 
he fae proximately. one-half mile from two No.2 
sources of electrical power. In one di- aes Saas BARS 
nd fm rection is a power station, from which Nel? | Pe No.3 
st Ma 55-kv. line feeds the plant substa- 500 | 3304: 4 _ 
. . ° Ava. | va. 
ng tion. In another direction, about the Wet 5 SATE aah f iene ed ETE 
he fm same distance away, is a switching sta- 
at Mmtion of the same power company. ahs 
ies rom this source comes a second 55- 
ai fkv. line. Because of the close proxim- 000 
ity to these sources of power where seat 
c+ lightning arresters were provided, it No.6 
ate Mwas considered by the engineers un- 1,000 
ost ecessary fo. instell such protection | - | |. ,.cc poe 
the fin the Boeing substation. ; oe 
The outdoor substation contains 9 






wo banks of transformers each of 
hree 1,250-kva., OISC, 55 kv., 2,560.- 
jolt transformers connected delta- 
‘ye to provide 4,430-volt, three-phase 
service for primary distribution with- 
n the plant. Arranged for forced cool- 
ng. the capacity of these transform- 
ts can be increased, when necessary, 
© 1,600 kva. each to take care of fu- 
re load increase. 

Two 4,500-volt underground feed- 
gae's lead the power through metal-clad 
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NETWORK SERVES twelve load centers from eight transformer banks 


outdoor switch houses in the outdoor 
substation to the primary switching 
cubicle in the central control room. 
Each switch house contains a Magne- 
Blast air circuit breaker with over- 
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current, current-directional and dif- 
ferential relays. The differential re- 
lays are for the protection of the un- 
derground cables. 

The control and distribution of 


(673) 83 




























































= ate ae 











power within the plant is centralized 
in a 4,500-volt, metal-clad switching 
cubicle located in a central control 
room. This cubicle consists of twelve 
sections and is symmetrical from the 
center toward each end. A three-phase, 
three-wire, 4,500-volt continuous bus 
runs the entire length of the cubicle. 
The four center sections contain 
Magne-Blast air circuit breakers, di- 
rectional over-current and differential 
relays and associated control devices 
and instruments. The four outer sec- 
tions on each end of the cubicle con- 
tain the same kind of breakers, over- 
current relays and equipment for con- 
trolling and indicating the primary 
feeders to the network transformers 
located throughout the plant. 

The incoming cables and the out- 
going feeder cables are three-conduc- 
tor varnished cambric, lead covered, 
terminated in compound-filled three- 
conductor potheads of the conven- 
tional type. 


Dispatcher’s Board 


Separated from the primary switch- 
ing cubicle by a glass paneled wall is 
the central control dispatcher’s board 
containing apparatus with which the 
utilities dispatcher can see at a glance 
the status of all utilities throughout 
the plant. Indicating lights show the 
position of all primary and network 
protector switches. This enables the 
dispatcher to ascertain immediately 
the feeder on which an outage has oc- 
curred and to take the necessary steps 
to determine the cause of the outage 
and restore service promptly. The dis- 
patcher’s board contains pistol grip 
remote-control switches and indicat- 
ing lights providing supervisory con- 
trol over the secondary switches on 
the outdoor substation and over out- 
side yard, fence, parking lot and ob- 
struction lighting from the central 
control room. 

The connected power load for plant 
facilities. such as air compressors. 
ventilating fans, sump pumps, unit 
heater motors, etc., was calculated to 
be about 2,000-hp. and provision was 
made for a connected power load of 
approximately 6.000 hp. for manufac- 
turing machinery and processes dis- 
tributed throughout the plant. Be- 
cause of the wide distribution of both 
the lighting and power loads, it was 
found necessary to keep the voltage 
drop in power and lighting feeders 
within limits of good engineering 
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practice. This was done by establish- 
ing twelve load centers throughout the 
plant. G.E. natural-draft, three-phase, 
4,430-254/440-volt transformers are 
installed at eight of the twelve load 
centers. Six of the transformers are 
rated 1,000 kva. and the other two at 
500 kva. Each load center contains a 
metal-clad cubicle-type distribution 
panel which contains a main 2,000- 
amp., 600-volt, three-pole air circuit 
breaker connecting the panel bus to 
the 440-volt transformer secondary. 
The panels also contain Deion break- 
ers of from 50- to 600-amp. capacity 
connecting the branch feeders to the 
panel bus. Banks of three Westing- 
house dry type 254/120-volt auto- 


EIGHT DISTRIBUTION FEEDERS radiate from this single-bus switching station 


transformers, in sizes varying from 
one to 75 kva., are installed at the load 
centers and at distribution panels and 
connected to the 254/440-volt feed- 
ers to supply the 120-208-volt local 
distribution systems, mentioned later. 

Experience with the secondary 
radial load center distribution at the 
Boeing Seattle plant indicated the 
most desirable arrangement was one 
which would permit .a load center 
transformer to be removed from serv- 
ice for inspection and maintenance 
without interruption of service on the 
feeders radiating from the load center. 
To provide this feature the load cen- 
ters were connected together in a 
four-wire, 254-440-volt network loop 
of two or more conductors in parallel 
in each phase and neutral. Each sec- 
tion of the network loop is connected 
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to the load center bus through Purnq 
limiter lugs. The load center tray 
formers are connected to the load cey, 
ter bus through automatic network 
protectors. Primary distribution 4, 
each load center transformer jg 
through a 4,430-volt, three-con ductor 
varnished cambric, lead  covere 
radial feeder in iron conduit from the 
primary switch cubicle in the centrg| 
control room. The primary feeders ar 
connected directly to the load cente; 
transformers through 5,000-volt ojj 
disconnecting cutouts. 

Relays on the load center trang. 
former secondary network protectors 
are set so the transformer will be auto. 
matically connected to the network 





loop when the transformer is ener 
gized from the primary side and to 
disconnect the transformer from the 
network on a slight reversal of power 
through the transformer. This 4 
rangement enables a load center trans 
former to be placed in service or 1 
moved from service merely by closing 
or opening the primary breaker on its 
feeder in the central control room. 
A high standard of lighting condi 
tions in the factory areas was planned. 
Minimum lighting intensities at wor 
ing heights are: 
Storage areas, 15 foot-candles. 
Shop areas, 25 foot-candles. 
General offices, 40 foot-candles. 
Drafting office areas, 50 foot-candles 
In about one-third of the factor 
area structural and manufacturing 
clearances make mounting heights # 
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shting lixtures 45 tt. above the floor 
scessary. In the remaining two- 
Lirds of the factory areas clearances 
srmit fixture mounting heights of 
5 ft. above the floor. In order to 
tain the desired lighting intensity 
er the relatively large high bay final 
sembly area (this area being greater 
an a dozen football fields) , the most 
ficient light sources available were 
vestigated. High-intensity mercury- 
apor units were found to be most 
itable for high bay mounting. How- 
er, this type of unit requires a long 
riod of heating up before producing 
|| light output on starting and casts 
, unnatural blue-green light. To take 
dvantage of the good characteristics 


For the low bay lighting, in almost 
two-thirds of the areas, RLM fixtures, 
each containing three 40-watt fluores- 
cent tubes, were selected, spaced on 
124-ft. centers on the short axis and 
10-ft. centers on the long axis of the 
reflectors to give a minimum lighting 
intensity of 25 foot-candles at work- 
ing heights. 

Outside yard areas are lighted with 
conventional floodlighting reflectors, 
with 1,000-watt, 260-volt lamps, 
mounted on the roofs of the plant 
buildings. The property line fences 
are lighted for protection purposes 
with narrow beam luminaires hung 
from mast arms mounted on wood 
poles and operated from a 6.6-amp. 


ELECTRIC SYSTEM OPERATIONS are controlled and supervised 
om this central point 


the high-intensity mercury-vapor 
ght and at the same time have a 
ick starting light and one that 
ould blend with the mercury vapor 
ght and soften it, the decision was 
ade to install alternate high-inten- 
ty mercury-vapor units and 3,500- 
g. white fluorescent units in the high 
ty areas. A 400-watt mercury-vapor 
ght source, installed in a deep bowl 
lector, having a lumen output of 
000, was found to be about equal 
two RLM fluorescent reflectors in- 
alled in tandem, each containing two 
watt fluorescent lamps. These al- 
tate mercury-vapor and fluorescent 
bits were installed on 15-ft. centers 
roughout the final assembly area to 
€ a minimum lighting intensity of 
» foot-candles on the floor 45 ft. be- 
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series lighting circuit. The employees’ 
parking lots are lighted with Fresnel 
180 deg. lens luminaires mounted on 
wood poles bordering the lots and op- 
erated from a similar series circuit. 
Toilet rooms, corridors, exits and ves- 
tibules are lighted with 120-volt in- 
candescent lamps. The total lighting 
load of the plant is about 3,000 kw. 
The circuits to the many lighting 
fixtures (approximately 16,000) to be 
installed over the extensive factory 
areas would have to be relatively long, 
which made it desirable to supply 
these fixtures at a higher voltage than 
the usual 120-volt supply to keep the 
voltage drop within recognized limits 
without excessive use of copper con- 
ductor. By installing a single 254/ 
4A0-volt, four-wire system, the light- 
ing circuits would be served at 254 


1944 





volts and the power circuits at 440 
volts. 

In a plant the size of this there are 
a large number of portable machines 
and tools and office machines powered 
with fractional-horsepower motors 
used throughout the plant and offices. 
Also a large number of portable lights 
are used in and around the airframes 
in the process of assembly, as well as 
local lights on many machine tools. 
Standard equipment of this character 
requires 120-volt, single-phase power 
supply. To provide service to this type 
of equipment a 120/208-volt, four- 
wire supplementary power distribu- 
tion system was laid out. Circuits and 
receptacles connected to this system 
were run in floor trenches in the main 
assembly areas and four-wire mains 
were run in a bus-gutter on the ceil- 
ing over the fabrication areas and un- 
der the floor of the sub-assembly 
areas. Branch circuits were run from 
this bus-gutter to drops with fuses and 
plug receptacles, as required over ma- 
chines and benches below and to fused 
receptacle stands, adjacent to ma- 
chines and benches on the sub-assem- 
bly floor above, through conduit 
sleeves installed in the concrete floor 


slab. 


Electric Service 
in Europe 


According to the German radio, as 
reported by the Electrical Review 
(London, England) electric service to 
the citizens of the Reich is hardly 
worthy to be so called. Further re- 
strictions on the use of electricity in 
hotels and boarding houses and for 
operation of elevators were imposed 
last December. The load in the Dussel- 
dorf area is so heavy between black- 
out time in the early evening to 10 
p.m. that on several occasions the sup- 
ply has broken down. Customers have 
been warned not to use electric heat- 
ing devices during that period except 
in cases of illness. In Breslau electric 
space heating has been entirely for- 
bidden. 

In Sofia, Bulgaria, the public has 
been informed that unless there is a 
substantial reduction in electricity use 
the domestic supply will have to be 
cut off. Users are reminded that all 
forms of electric heating are forbid- 
den and warned that no equipment 
other than lights may be used from 
sundown to 8 a.m. 
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Editorials 


S. B. WILLIAMS, Editor 


Credit for Power Adequacy 


IT WAS NOT so very long ago that Chairman Leland 
Olds of the Federal Power Commission virtually washed 
his hands of the national power supply because it was 
30 totally inadequate. Now he beams with pride at the 
industry's accomplishments and without restraint takes 
the credit. At the recent hearing of the House subcom- 
mittee on appropriations for independent offices he said: 
“I think the commission’s work, beginning particularly 
in 1938 and coming down to the period when WPB had 
built up very considerable staffs at the end of 1941 
and 1942, was the real explanation of the adequacy of 
power supply for the war effort.” 

Mr. Olds is going to find it as hard to be convincing 
in this case as the chap who claimed to be the father of 
a ravishing blonde whom he had disclaimed at an earlier 
age. 

There will probably be lots of other people who will 
claim credit for the war adequacy of power supply 
because it is probably the outstanding example of pre- 
paredness in the entire business fabric of America. In 
most instances they probably had a finger in the pie, but 
when all credit is given fairly the fact that will stand out 
in bold contrast is that the power industry itself is more 
responsible than any other single thing. It has been a 
practice of the industry always to make provisions for 
expanded usage well in advance, with the result that it has 
always had a substantial capacity reserve just to take care 
of new load. 

Next to the industry itself, if we were giving out 
prizes for the part played in having power adequacy, 
would come the power branch of WPB and its successor, 
the Office of War Utilities. Large credit must go to 
this agency because, as-is shown elsewhere in this issue, 
it regulated the war utility program with understanding 
based upon fact and analysis. 

Somewhere high in the honor list would come the 
people who toiled to keep the equipment running, some- 
times with about as much improvising to-do as the 
ancient Jews who had to make bricks without straw. A 
hig credit was given them a few days ago by J. A. Krug, 
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director of OWU, who in complimenting employees 
the Hartford Electric Light Company with long seryig 
records, said: “The employees of the electric indug 
are deserving of the highest praise and recognition {y 
the great part which they have had in making {hj 
remarkable performance possible.” 

Also credit is due to the manufacturers who oy, 
came tremendous obstacles to get the equipment out 
the customers. 

In other words, this was a job of teamwork by pe, 
ple who had but one goal—winning the war. Anyoy 
who claims the full credit is presumptuous, and partic; 
larly one who was so unpleasantly critical of the progray 
in its making. 
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OPA Denied Rate Jurisdiction 
in States Having Regulation 
LITTLE ATTENTION was paid at the time to th 


January 31 Supreme Court decision in the Davies War. 
house case because its significance was not appreciated 
A study of the opinion, however, discloses that the cour 
has denied to OPA any authority over utility rates tha 
are determined under state regulation. It was anothe 
reaffirmation of the principle that rates or prices alread; 
under public control do not need additional regulation 

The law is clear on this point, but OPA had take 
the position that it was in a better position to judg 
the effect of utility rates upon the economy of the county 
than the commissions that had been regulating them fv 
years. In fact, the OPA was so presumptuous as to clain 
authority to determine the constitutional status of stat 
regulations with respect to particular industries. 

It has always been difficult to understand why OP: 
should be so interested in utility rates when their vey 
stability was the thing desired by the act which set 
that agency. The only reason one can surmise is thé 
pressure was brought by the anti-utility group, of whid 
the spearhead in Congress at the time the act wa 
amended was the late Senator Norris. 

This decision ought to remove OPA complete 
from the field of utility rates in states having jurisdicti 
but what of the few that do not exercise control ov 
rates? The thought is that OPA might step in there,! 
for no other reason than to save face. 

There is nothing in the act that can be construed 
a directive in this matter, but this most recent decisi 
in a back-handed way seems to indicate that with 
state regulation OPA control would be a horse of a 
ferent color 

However, the absence of state regulation does 1 
necessarily imply no local control. In Texas, for instan® 
the control is with the municipalities. Frequently | 
control is more drastic than state regulation. Are th 
places to be denied their local autonomy just beca 
they, instead of the state, regulate utility rates? 
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{{ utility rates were increasing there might be some 
‘istification for this interference, but they aren t. About 
a only rates that have advanced are those in which an 
automatic fuel clause is made a part of the contract. For 
the most part these contracts are for large usages at 
rates so low as to be quickly affected by changes in fuel 


cost. If this is inflationary, the place to correct it is not 


with the utilities, but with those who cause higher fuel 


rices. ss 
‘ By thus removing OPA from utility rate control 


the public is losing no control and the prestige of state 
regulation is further increased. 


Let Both Sides Be Told 


THE SENATE agriculture subcommittee’s investigation 
of the Rural Electrification Administration, described by 
‘ts members as “not a trial, but a fact-finding inquiry,” 
has provoked considerable criticism as being unfair, par- 
ticularly so to Robert B. Craig, former REA deputy 
administrator. 

Committee counsel Carroll L. Beedy, who has been 
accused by Craig’s attorney of unfairness in several 
respects, protests that the record is not yet complete and 
that criticism of it should thus be deferred. Committee 
members themselves have relaxed somewhat in their atti- 
tude as to what should go into the record, and a prepared 
statement which Craig originally was refused permission 
to put into the record is now before the committee “under 
advisement.” Craig further has been promised that he 
may present any complaints to the committee “for con- 
sideration.” 

There appears no valid reason why Craig should not 
have been permitted to answer the long list of allegations 
against him in his own way when he was first called to the 
stand. This privilege, which seems fundamental in a true 
democracy, was denied Craig. Rather he was examined on 
some—not all—of these allegations by counsel for the 
ommittee, who controlled the form in which Craig’s 
answers went into the record. 

Committee members show themselves to be jealous of 
heir right to follow the traditional Congressional investi- 

atory pattern, in which witnesses have no active counsel 
and little control over the record. Should they not be even 

ore jealous of their opportunity, if these be fact-finding 

vestigations, to get all the facts so that in arriving at 

eir ultimate findings they will not be accused of preju- 
lice in deliberately concealing information? 

Whether Craig has done himself as much good on the 
stand as he might have, even under the circumstances, is 
eside the point; he should not have been prohibited from 
aking up specific allegations and telling his side of the 
tory concerning them in his own words, leaving the com- 
litte free to consider both sides and draw its own con- 


lusion. 


If such procedure be contrary to the traditions of 
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the Congress, then perhaps, as one of the committee sug- 
gested, the tradition needs revision. 

But it isn’t only Craig who has had difficulty in get- 
ting a fair hearing in this case. The REA itself and its 
personnel have not had an opportunity to refute the allega- 
tions against them. The REA is going to continue and it 
must have the public’s confidence if it is to do the best 
kind of a job. If there are bad spots in its operations they 
should be corrected after being aired in such a manner as 
to bring out not just part of the truth but the whole truth. 
The personnel of REA must not be left at the conclusion 
of this investigation too scared to do anything no matter 
how beneficial to rural electrification it might appear to 
be for fear it will be misconstrued later by some antag- 
onistic Congressional committee without giving them an 
opportunity for explanation. 


Clarifying Depreciation 
Reserve Ownership 


WHAT is the customer’s stake in the depreciation 
reserve? This question has been bothering utilities and 
regulatory agencies for many years. An effort to shed 
some light on it has been made in an income statement 
recently issued by the Hartford Electric Company in 
which the reserve is shown as accruing in two ways, 
one directly as an operating expense, and the other as 
the equivalent of interest on the reserve at 3 percent. 
The total accrual is not changed, but the adjustment by 
treating borrowings from the reserve just the same as 
from any other source gives recognition to the cus- 
tomer pre-payments of property retirements. 

If this practice gains favor, then the true meaning 
and purpose of depreciation reserves will become clear. 
Sometimes the company must retire property for any 
one of a number of reasons. When the retirement takes 
place the stockholders must be reimbursed by those who 
used up the property. The customers can either pay 
them in one big chunk or regularly in little pieces before- 
hand. The single payment is impractical and so the 
second method is used. But the reserve doesn’t belong 
to the stockholders until paid out for retirements. Since 
it would be silly to let it stay idle, the company borrows 
the money and pays interest. 

Who gets this interest? The customer. How? By 
paying interest at the market rate the reserve is built up 
faster and less therefore is required from the customer. 

If this isn’t convincing there is one further step a 
power company could take and that would be to refund 
the interest on the reserve to the customers each year. 
Of course, it would be expensive determining how much 
each would get and the amount would have to be made 
up by higher rates to maintan the reserve. While we 
don’t recommend it, it would be a dramatic way of 
showing the true nature of the reserve that anybody 
could understand. 
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Washington Comment 
By R. N. LARKIN, Washington Correspondent 





On the Nose 


STORIES of industrial miracles 
achieved under pressure of the war 
are legion. An equally astounding 
performance, concerning the electric 
power industry, came to light Feb. 7, 
through a Federal Power Commission 
release listing the peak load on prin- 
cipal utility systems in 1943. 

This is a story of long-range plan- 
ning and estimating, of calculated 
chance-taking whose tangible results 
can be measured in fighting ships now 
in action—or almost ready to fight— 
which otherwise would be months 
away from the water, in rubber and 
high-octane gasoline plants producing 
for war instead of being merely under 
construction. 


FPC Dispute 


In October, 1941, there was furious 
dispute as to the war requirements of 
electric power. The Office of Produc- 
tion Management, whose power divi- 
sion was then small, was arrayed 
against FPC and other federal agen- 
cies which foresaw only disaster un- 
less power equipment was rushed to 
completion in tremendous amounts. 
FPC had predicted a 1943 peak load 
of 42,715,000 kw. OPM set it at 
37,400,000 kw. The abuse which 
rained down on OPM’s figure was 
heavy. 

FPC’s recent release set the 1943 
peak load at 37,063,961 kw. For the 
purposes of power supply calculation, 
however, the actual 1943 peak load 
was 37,252,000 kw., which is the sum 
of all non-coincident peaks at the end 
of the year. Area peaks were attained 
from August through December. 
Since area power supply must be cal- 
culated on the number of kilowatts 
which will be required in a given area 
in a given year, the sum of all area 
peaks at the end of the year is the 
more valid figure for OWU. WPB’s 
1943 peak, calculated 27 months in 
advance, was high by four-tenths of 
one percent. FPC’s prediction 30 
months in advance was 14.6 percent 


high on OWU’s actual peak. 
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Seventeen months after its original 
estimate of 1943 peak, in February, 
1943, a WPB review came up with a 
1943 peak of 37,250,000 kw., so close 
to the actual 1943 sum peak that the 
difference can hardly be figured. 

Again in July, 1943, six months be- 
fore totals were in, WPB recalculated 
its estimated 1943 peak, setting it this 
time at 37,310,000 kw. This estimate 
proved to be 13/100 of one percent 
high. 

The significance of these predic- 
tions is immediately apparent when it 
is realized that the power program 
was in direct competition with such 
programs as fighting and cargo ships 
for boilers, turbines, valves and gen- 
erators, with synthetic rubber and 
high-octane gasoline plants for pumps, 
valves and boilers. It competed with 
everything for steel, copper, plant 
space and skilled manpower at a time 
when these things were tightest. 


Acknowledgments 


This long-term sharpshooting of 
such phenomenal accuracy was almost 
entirely the work of the Power Fore- 
cast Section of WPB’s Power Divi- 
sion, later OWU, headed by Constan- 
tine Bary, on loan from the Philadel- 
phia Electric Company.” He credits 
five factors for its accuracy. 

Part of it was luck. The original 
estimates, for instance, included 100.- 
000 kw. of aluminum capacity, 100.- 
000 kw. of steel capacity and 100,000 
kw. of special ordnance work which 
failed to materialize in 1943. The re- 
sulting overestimate was offset by can- 
cellation of the coastal military dim- 
outs which added 300,000 kw. to the 
1943 peak. There were other similar 
instances of sheer luck. 

Part of the credit goes to executives 
of several operating utility companies 
who had the “pre-war vision” to 
finance the slow and painstaking re- 
search work on class-of-load charac- 





*Mr. Bary is the author of the analytical study 
of the behavior of electricity system loads fol- 
lowing the war which appeared in the January 8 
issue of Electrical World under the title ‘'Post- 
War Loads on Electric Utility Systems." 
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tertistics over a wide range of en 
use which was necessary for the caley. 
lations to have any basis of merit, } 
was as a result of this pre-war p. 
search that authentic relationship. 
were established which were of tej 
value in appraising the behavior gf 
war loads. 

Dr. Maurice Levin, formerly of 
OPM and WPB, gets part of th 
credit. It was in several conversations 
with Dr. Levin that Bary got his ideas 
on the inter-relationship between wa 
loads and civilian load displacemen 
which played a significant part in the 
forecasting of 1943 power requir. 
ments. 

Part of the credit goes to FPC whic) 
made available to WPB comprehen. 
sive historic statistical data on utilit, 
system loads and energy output. This 
data was invaluable for trend analysis 

Part of the credit is due Bary {o; 
having developed methods of makin; 
load forecasts. 

J. A. Krug, then chief of WPB: 
Power Division, and his staff broughi 
to their jobs broad operating and en. 
gineering experience and the know! 
edge of the industry’s problems which 
comes only with that experience 
Their predictions and programs wer 
assailed by some public and even : 
few private systems when WPB con- 
pared its estimates with those of ma 
jor groups of electric systems. 


The Power Lobby 


The reddest face must be that o/ 
“The New Republic” magazine, which. 
in April, 1942, carried an article titled 
“The Power Lobby Comes Back. 
reading, in part: 

“Constantine Bary, of (WPB:s 
Power Unit, is playing into the hand 
of reactionary Congressmen «ho 
gobble up the short-sighted pover 
need estimates he hands them, refus 
ing to consider as war projects atl 
which cannot be completed within tle 
next two years. Bary and his pals ar 
gambling thousands of lives on thi 
bet that our war needs will be a thing 
of the past two years from now.” 

No doubt the Marshalls’ invasi« 
fleet includes craft which are power 
by the turbines, boilers and generator" 
which WPB decided not to install ¢ 
Ottumwa and points west—the pow 
capacity saved in the big progtat 
slash of mid-1942 which was bas 
among other things, on Bary’s “shot 
sighted power-need estimates.” 


EWS 


Detroit Edison Tests 
20% Gross Tax Levy 


Suit filed in Circuit Court of Wayne County to determine validity of 
city of Detroit's recent ordinance imposing 20 percent excise 
tax on utility gross revenues 


Detroit Edison Co. announced late 
ast week that it has filed suit in the 
ircuit Court of Wayne County, in 
hancery, to determine the validity of 
e city of Detroit’s recent ordinance 
mposing a 20 percent excise tax on 
tility gross revenues. 


Asks Prompt Decision 


Alfred C. Marshall, president, in 
aking the announcement, said that the 
mpany wants as prompt a decision as 
e courts can properly give. 
“We are taking this step,” he ex- 
lained, “not because of any desire to 
e unco-operative or to engage in a pro- 
bnged, delaying legal action, but be- 
puse the proposed tax works a serious 
d unjustified economic injury to our 
ympany. 
The ordinance which is being chal- 
nged was passed by the Detroit City 
muncil on Noy. 30 and became effective 
ec. 30. Purport of the tax, which is 
troactive to Jan. 1, 1943, is to drain 
atm €xcess profits taxes now paid to the 
thifimederal government and use them to 
ance local post-war improvements. It 
muld take more than $10,000,000 a 
ar from the Detroit Edison Co. 


Effect of Tax 


“The effect on us,” Marshall ex- 
ained, “is not simply to shift tax 
ney from the federal government to 
e city; if that were the case we would 
only a neutral stakeholder. Actually, 
ordinance requires payment to the 
y of 20 cents out of every dollar of 
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gross revenue, or more than $10,000,- 
000 a year. While payment of this city 
tax would reduce our federal income 
taxes by about $8,000,000, it would. re- 
sult in an additional total tax burden on 
the company of about $2,000,000 an- 
nually.” 

In explaining the reasons for taking 
court action it was stated that the com- 
pany cannot safely pay the great sums 
involved in advance of a court decision 
establishing the validity of the new tax 
because there would be no way to re- 
cover the funds paid, if the ordinance 
was later found invalid. 


Tax Increase 


“The war has not increased our net 
income,” Marshall asserted. “Our busi- 
ness is greater, but, as in the case of 
many other businesses, federal taxes 
have been sharply increased for the 
proper purpose of financing a large part 
of the war on a pay-as-you-go basis. 
The result is that our 1943 net income 
is $1,900,000 less than in 1940. The 
proposed utility tax would cut it $2,- 
000,000 more, which amount is nearly 
one-quarter of our total net income for 
1943. 

“For the city to so materially cut the 
company’s earning level contradicts the 
Michigan law permitting a utility to 
earn a reasonable return on money in- 
vested in its property. The ordinance 
singles out our company and one other 
(Michigan Consolidated Gas Co.) to 
carry the entire burden of this tax. I 
think that this tax is too radical in its 
meth od and result. A tax scheme of this 
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kind would hurt Detroit and be a diver- 
sion of federal taxes in wartime,” Mar- 
shall asserted. 

“We feel compelled to challenge its 
validity and so have filed suit in the 
Circuit Court of Wayne County, in 
Chancery, asking that the ordinance be 
declared illegal and void,” he stated. 


CIO Union Petition 
Dismissed by Board 


In a decision handed down last week 
in Washington by the National Labor 
Relations Board a petition made by the 
Utility Workers Organizing Committee, 
a CIO affiliate, to have the Pottsville 
division of the Pennsylvania Power & 
Light Co. set apart as a separate bar- 
gaining unit was dismissed. 

Last week’s decision affirmed a deci- 
sion made by the Philadelphia regional 
office of NLRB earlier in the month on 
the same question. 

Briefs were submitted by both the 
UWOC and the Employees Independent 
Association following preliminary hear- 
ings early in January before an ex- 
aminer of the NLRB. The question in- 
volved was whether the P. P. & L. Co. 
shall bargain with labor’s representatives 
on a system-wide basis or on a division- 
wide basis. UWOC argued that it should 
represent employees in the Pottsville 
division of the company, while EIA took 
the position that it, the recognized bar- 
gaining agent, should represent the em- 
ployees of the entire system, including 
Pottsville. Dismissal of UWOC’s peti- 
tion re-established EIA as sole bargain- 
ing agent of all company employees. 

John M. Houston, board member, 
said: “Consideration of . . . the long 
history of collective bargaining premised 
on a system-wide unit and the com- 
pany’s integrated business, impels the 
conclusion that the unit sought by the 
UWOC, limited to the Pottsville divi- 


sion, is inappropriate.” 
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NEW BEDFORD’S LATEST—Delayed by the war, New Bedford (Mass.) Gas & Edison 
Light's new 7,500-kw., 850-psi, 825-F., G.E. topping turbine unit is now in regular service 
at the Canon Street Station of this New England Gas & Electric Association utility. An 
air-cooled generator running 3,600 r.p.m. delivers 60-cycle energy at 13.8 kv., the cooler 
being located on top of the machine to save space below. Main and pilot exciter are 
direct connected to the unit, which is installed near two 125,000-lb. per-hr. B & W boilers 
serving the enlarged plant. Turbine exhaust at 200 psi is into the steam main supply 
for the older units of the station 





Concession Settles 
Witness Controversy 


Arkansas Department of Public Utili- 
ties suceeded in obtaining testimony 
from the Federal Power Commission in 
the DPU’s investigation of the Arkansas 
Power & Light Co. to establish a rate 
base, although the DPU did not obtain 
testimony from the two witnesses it 
subpoenaed for that purpose. 

After the FPC had declined to permit 
members of its staff to testify in the 
hearing, the DPU subpoenaed George 
T. Cross and Robert O’Neill of the 
FPC, who were in Arkansas preparing 
for a FPC hearing scheduled for March 
16. 

When these witnesses appeared at the 
DPU hearing room on Feb. 9 they were 
accompanied by Charles Shannon, chief 
counsel for the FPC, who bluntly stated 
that “these two witnesses are not going 
to testify.” He suggested that the con- 
troversy be settled, “not on a legalistic 
basis.” As a result, the Arkansas DPU 
requested that it be permitted to send 
an examiner to Washington to question 
Charles W. Smith, chief of the FPC 
Bureau of Accounts, Finance and Rates. 

There were numerous conferences 
and late on Feb. 11 the Arkansas DPU 
received a telegram from FPC agreeing 
to the proposal to let Smith testify and 
to make available to the DPU the serv- 
ices of W. F. Spurrier, chief of accounts 
for FPC, to aid the DPU staff in pre- 
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paring cross-examinations for AP&L 
witnesses. 

In view of this concession by FPC the 
DPU waived its order subpoenaing 
Cross and O'Neill. 

In suggesting to FPC that Smith be 
examined before a DPU _ examiner, 
Chairman A. B. Hill of the Arkansas 
Department pointed out that A.P.&L. 
had presented testimony in which wit- 
nesses expressed “opinions that certain 
Federal Power Commission interpreta- 
tions of its system of accounts are in 
conflict with sound accounting prin- 
ciples.” 

Depositions to this effect were read 
into the record. They were testimony 
given by George O. May and Henry 
Thomas Sanders, expert accounting 
consultants, in which both declared 
“original cost” as the basis of value 
for a utility property was not in line 
with sound accounting principles. 

The Arkansas department has or- 
dered A.P.&L. to show why “original 
cost” should not be established as the 
rate base for the company. 


400,000 Share Award 


Allen & Co. and associates won award 
of the 400,000 shares of Central Illinois 
Electric & Gas Co. common stock put 
up at competitive sale by Consolidated 
Electric & Gas Co. They bid $17.63 a 
share. 
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Introduce Bill for 
Army Flood Contro| 


Legislation calling for enact) ent ¢ 
the Army Engineer Corps’ vast flog) 
control, navigation and power jrogray 
for the Missouri and Upper Mississip, 
Rivers, giving the Army Enginvers », 
lice powers over the water levels of py}, 
licly and privately owned power dam: 
on all navigable streams and establish. 
ing a nation-wide soil conservation py 
gram, is slated for introduction hy Se, 
Bennett Champ Clark, Missouri Demy. 
crat, shortly, it was learned this week 

Under the bill, the Engineer Cor 
would have the duty of preventing » 
currence of such situations as those 
perienced last May on the Grand Riy, 
in Oklahoma below Pensacola Day 
where the dam was operating at peal 
water levels when fast-rising waters wp. 
stream swept down and over it befor 
any effort could be made to catch 
flood water. 

The Engineers’ plan for the Upper 
Mississippi and Missouri Rivers 
templates a 9-ft. navigation channel 
to Sioux City, Iowa, and many mul! 
purpose dams on the Missouri. Cost 
the entire program is estimated as hig! 


as $1,000,000,000. 


Rubber-Covered Wire 
Requested of Board 


That the emergency insulation wir 
proving unsatisfactory in field practix 
and that as soon as the synthetic rubber 
program can provide the rubber ‘ 
should again be used for insulation 0 
building wire was the sense of a resolu: 
tion passed by the Southern Califor: 
Chapter, International Associatioi 
Electrical Inspectors, at its last meetin: 
in Los Angeles. 

“Field experience in the use of wr 
encased within this wartime insulati« 
has proved that it is not a satis‘act 
substitute for rubber covering in that! 
breaks down under installation and ¢* 
not provide a satisfactory degree o! " 
sulating safety,” the resolution stal® 

In addition to such recommenda! 
it was agreed by the members the! 
soon as word has been received from‘ 
WPB that sufficient synthetic rubber’ 
being released to wire manufacturer’ 
provide insulation in a quantity to mé 
the full demand, members of the chay' 
would set a specific date, after wh 
they would accept no installations “ 
taining E.I. wire. That date would ' 
based in such a manner to allow 
cient time for contractors and whole 
ers in southern California to dispo* 
existing stocks of E.I. wire. 
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Senate Subcommittee 
Hears Claude Wickard 


Secretary of Agriculture, at REA hearing, said REA objective is more 
than “mere serving of farmers with central station service”— 
Also helps social and economic development 


Agriculture Secretary Claude R. 
Wickard told the Senate subcommittee 
investigating the Rural Electrification 
Administration this week that REA 
“has objectives aside from the mere 
serving of farmers with central station 
(electric) service.” 


Other Objectives 


Wickard described these other ob- 
jectives, which he said REA “has and 
should have,” as the “furtherance of 
the development of social and economic 
welfare of people in rural areas.” 

The statement was made at the con- 
clusion of nearly four hours of testi- 
mony by Wickard, who often refused 
to answer questions by Committee 
Counsel Carroll L. Beedy because he 
felt the answers were “not in the pub- 
lic interest.’ At one point Wickard 
testified that he had not made available 
to REA Administrator Harry Slattery 
a copy of a report by Agriculture De- 
partment investigators, on the basis of 
which, Slattery recently testified, he 
would have asked the dismissal of 
two engineers still with REA. Wickard 
said he “did not think it advisable” for 
Slattery to have the report. 

Wickard opened the hearing by re- 
fusing to disclose, as “not in the public 
interest or in REA’s interest,” the names 
of the people with whom he discussed 
the appointment of William J. Neal 
as Deputy REA Administrator last 
summer. 

seedy asked Wickard whether he had 
investigated, in considering Neal, rec- 
ords of the REA co-op of which Neal 
was president which he said showed 
it one of the: “poorest run” of all 
-o-ons, with “a large deficit.” Wickard 
said he had not known that, and denied 
that Neal’s appointment was a political 
one, 


Letter Introduced 


seedy then introduced a letter al- 
legedly written Presidential Secretary 
Steve Early in March, 1941, by Elliott 
Roosevelt, eldest son of the President, 
protesting against the lending of REA 
funds to finance a transmission line 
from Texas’ Possum Kingdom Dam 
to the lines of several West Texas 


CO-Ops. 


The letter charged that the board 


mmo! the Brazos River Authority, which 
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operates Possum Kingdom, had ac- 
cepted a “substantially smaller offer” 
for the dam’s output than that made 
by Texas Power & Light. The power 
went to a transmission co-op organized 
by several regional co-ops which ul- 
timately built the line protested against. 
The writer said he understood the 
Brazos River Authority Board was 
warned that it would get no further 
federal funds if it refused the trans- 
mission co-op’s offer, but that it would 
get $20,000,000 for downstream flood 
control and “a couple of defense plants” 
in the area if it accepted the co-op’s 
offer. 

Wickard did not recall having dis- 
cussed the letter with Early. 


Alleged Favoritism 


Beedy then read into the record 
lengthy excerpts from an investigation 
of the activities of Guy Thaxton and J. 
K. O’Shaughnessy, REA engineers, rela- 
tive to alleged favoritism shown by them 
to copper conductor over aluminum. He 
asked why Thaxton was allowed to re- 
main on the payroll, and read several let- 
ters between Thaxton and a private engi- 
neer in Texas, named Morrison, in which 
the former favored a partnership where- 
in he would direct business to the latter. 
In one letter Thaxton urged Morrison 
to boost fees charged co-ops for engi- 
neering services . . . Wickard testified 
that action had been taken which 
seemed warranted. He said Thaxton 
denied the charges. % 4» 

Beedy then introduced a long letter 
to Wickard from Slattery, dated June 
15, 1943, in which the latter said he had 
been “confidentially” informed of graft 
and collusion in connection with the 
Ark-La line, a co-operative project serv- 
ing the Defense Plant Corporation’s 
Lake Catherine, Ark., aluminum plant. 
Slattery asked permission to investigate, 
but was answered by Wickard that “I 
am not familiar with the facts in the 
Ark-La case and am not in a position to 
determine whether an investigation is 
warranted.” 

Asked whether this was not a “brush- 
off,” Wickard said he wanted tangible 
evidence before authorizing an investi- 
gation of people so prominent as an ex- 
representative in Congress and an ex- 
member of the Arkansas Utilities Com- 
mission. He referred to Clyde T. Ellis, 
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general manager of the National Rural 
Electric Co-operative Association, and 
Thomas Fitzhugh, counsel for the Ark- 
La Co-op. 


Attack Credibility 


E. J. Stoneman, president of Wiscon- 
sin’s huge Dairyland Power Co-opera- 
tive, Mayor of Platteville, Wis., and a 
director of NRECA, closed last week’s 
hearings with testimony reflecting on 
the credibility of John A. Becker, au- 
thor of the “Becker Memorandum,” on 
which so much of the investigation has 
dwelt so far. He added that NRECA 
had been organized to help REA fight 
utility opposition and that it could fight 
adverse legislation publicly, while REA 
could not do so because of the ban on 
political action by its people. He denied 
that NRECA would be unable to func- 
tion without its original insurance 
scheme, and said the matter of purchas- 
ing domestic and farm appliances for 
members had never been discussed in 
NRECA’s organization. He said NRECA 
had abandoned its two insurance com- 
panies, which were to have been 
financed with money loaned by co-ops. 

Carl Hamilton, assistant to the Secre- 
tary of Agriculture, testified relative to 
an REA acquisition project which called 
for $2,805,600 for purchase of the Ala- 
bama Water Services Co. Hamilton said 
the project had been returned to him 
unapproved by Slattery because insuf- 
ficient data accompanied the papers con- 
cerning it. Beedy’s resultant attempts 
to sow that Slattery had been by-passed 
with the appointment of Neal evoked 
little relevant response before Hamilton 
declined further testimony on the mat- 
ter on the basis that Wickard, his su- 
perior, had refused to discuss the matter 
previously. The Alabama purchase has 
not yet been completed. 


> 
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Lift Priority Rating 
on Electrical Devices 


Fuses and electrical wiring devices 
should be sold to retail customers with- 
out any priority rating, according to 
WPB’s wholesale and retail trades divi- 
sion. Dealers may or may not use CMP 
regulation 9A to obtain their supplies 
of these items. Only rating required in 
the flow from wholesaler through to re- 
tail purchaser is that assigned the 
former on form WPB-547. 

Meanwhile, WPB has ordered that 
distributors’ purchase orders for these 
items bearing ratings of WPB-547 shall 
be filled after last week as though rated 
AA-2X. They may not be filled ahead 
of other orders placed before Dec. 30 
which are rated AA-2X or better, how- 
ever. 
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See Settlement for 
Navy Generator Grab 


Negotiations between Navy Department and Dairyland Power Co-op 
concerning payment for two generators expropriated by Navy in 
1942 near conclusion—$275,000 Co-op money tied up 


Negotiations between the Navy De- 
partment and the Dairyland Power Co- 
operative, of Genoa, Wis., concerning 
payment to the co-op for two generators 
expropriated by the Navy in May, 
1942, were believed near conclusion this 
week, President E. J. Stoneman of the 
co-op, told ELectricaL WorLD. 


In “Tough Spot” 


The Navy moved the two 4,000-h.p. 
generators and steam turbines off Dairy- 
land foundations at the Genoa plant to 
a drydock in Puerto Rico, leaving Dairy- 
land in “a tough spot,” Stoneman said. 
He added that despite the Navy’s plans 
to have them in operation by November, 
1942, the first went on the line only 
last month. The other, he said, is pro- 
ducing power now, according to Navy 
officials. 

The units were moved to Puerto Rico, 
apparently, not long before Gen. Philip 
B. Fleming, Federal Works Administra- 
tor, released for reassignment a 7,500- 
kw. steam unit originally ordered for 
the Puerto Rico Railway, Light & Power 
Co., which has at that time been ex- 
propriated by the Puerto Rico Water 
Resources Authority. 

The unit was returned as not needed 
in Puerto Rico when the two private 
companies which had been expropriated 
were combined with the authority’s 
hydro capacity. A Navy Department 
spokesman said the apparent confusion 
in sending expropriated units to Puerto 
Rico for Navy use, while a scheduled 
unit was being returned to the main- 
land as not needed there, had not been 
called to the department’s attention. 


New Priority 


WPB recently awarded Dairyland an 
AA-3 priority on a new 4,000-h.p. unit 
to go on the line in October. 

Stoneman said the co-op had about 
$275,000 tied up in the two expropriated 
units alone and that it had about 
$1,100,000 invested in the total set-up 
for them. Since their removal, he said, 
the co-op has been unable to earn carry- 
ing charges on the investment, has not 
been reimbursed for the machines and 
has been forced to buy power from 
Northern States Power Co. and the In- 
terstate Power Co. at a rate higher than 
that at which it sells its own energy. 

Stoneman expressed the belief that 
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the Navy’s Bureau of Yards and Docks 
had made its decision to take the units 
over Dairyland’s protest on the basis of 
a communication by a power company 
official who said Dairyland did not need 
the units. WPB’s representative, Myles 
Carey, regional power supply engineer 
for that area, Stoneman charged was 
“not much help” in the matter. Stone- 
man said he apparently wanted the 
co-op to buy from a neighboring utility. 
Dairlyland, its president said, serves 22 
co-ops, has 24 co-op members in three 
states, Minnesota, Iowa and Wisconsin, 
and has, in addition to several small 
hydro properties in Minnesota, two 
3,000-h.p. high pressure steam units at 
Genoa and six 700-h.p. diesel-powered 
units at Chippewa Falls, Wis. He said a 
recent survey showed that 19 percent of 
the Nation’s cheese production, 9 per- 
cent of its butter, and 7 percent of its 
poultry products come from farms 
served by Dairyland Power. 

It is widely known at the Office of 
War Utilities that charges of discrimina- 
tion against its regional representatives 
are not uncommon when equipment is 
refused. OWU, being charged with the 
distribution of equipment for which the 
demand has far outreached the supply, 
has been forced to order interconnec- 


























tions and resultant purchases of poy, 
in many instances when applicants {g, 
they were entitled to generating d 
similar equipment. One OWL offi, 
said a report on the Dairyland ituatig 
by a public-ownership advocate <ent jn, 
the region to check the matter !iad bee 
severely critical of Dairyland’s ingig. 
ence that it be allowed to kee) its ty, 
machines or to replace them. 


SFA to Continue 
Regulation No. 1 


Solid Fuels Administration Regul, 
tion No. 10, limiting the amounts 9 
coal which electric utilities may py. 
chase, has been continued  withoy 
change through February and thus yi] 
affect contracts made this month {o 
March delivery. Its provisions will i 
re-examined next month for possibl 
lightening of the restrictions. 

Meanwhile, SFAW  Administrato; 
Ickes has issued a new regulation go 
erning coal shipments on the Greg 
Lakes during the coming shipping 
season. Under the new rule contracts 
for coal so to be shipped must be mak 
on or before Feb. 29. With such dats 
in hand, SFAW will know how muci 
coal has been contracted for by Lak 
delivery and how much more must bx 
allocated to the Lakes Docks to mee 
the season’s needs. Last year insuf. 
cient movement of coal in early ship 
ping months threw an undue burda 
on late months, resulting in the reg 
ulation diverting coal to Lakes Docks 
territory for shipment during the fall 















Amesbury; Mary Melvin, Lawrence. 
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UTILITY EXPONENTS—Initial regional conference of New England Power Sysies! 
“Contact” correspondents in one of the divisions (Northeastern, North Shore and Mys 
Valley districts) centering at Malden, Mass., and planned to enhance employee relations 
public good-will and service to this notable house organ. Similar gatherings will 
tinue around the system to dissipate the remoteness of mail and wire interchang 
L. to r.. seated, Gladys Sulis, Revere: Gertrude Prendergast. Haverhill; Helen Lant 
Standing, Frank Wood, Salem; Herbert T# 
Arlington: Joseph Nelson, Gloucester; Albert Banister, Lawrence; Hugh Lovering, Bost 
John Conway, Lowell; Chester McKinley, Malden: W. L. Miller, “Contact” Editor. Bost 
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ASSOCIATION COMMITTEE MEETING—Transmission and distribution committee meeting of the Pennsylvania Electric Association 
in Philadelphia last week. Facts on which the distribution engineer can rely in post-war planning were divulged at the luncheon 
along with a forecast of load increases with a budget containing a 40 percent or better allocation to the “T & D” field 


Post-war Planning Data 
Presented to Committee 


Facts on which distribution engineers can plan post-war preparedness 
presented with preliminary data to T. & D. committee of the Penn- 
sylvania Electric Association at meeting in Philadelphia last week 


Tangible facts on which the distribu- 
ion engineer can plan post-war pre- 
paredness accompanied preliminary 
data presented to the transmission and 
distribution committee of the Pennsyl- 
vania Electric Association at a meeting 
in Philadelphia on February 10 and 11, 
944. Hopeful forecast of load increases 
‘ith a budget containing a 40 percent or 
better allocation to the “T. & D.” field 
as indicated by H. B. Bryans, execu- 
ive vice-president of Philadelphia Elec- 
ric, at a luncheon also attended by the 
P.E.A. executive committee. 


Consumer Survey 


At another session J. F. Gaskill cited 
preliminary data from an incomplete 
urvey of Philadelphia consumers: 80 
ercent of retail dealers have poorer 
ghting than 10 foot-candles and 97 per- 
ent will resume pre-war or better stand- 
rds on removal of restrictions; among 
ndustrials 59 percent put lighting first, 
© percent heating first, 81 percent will 
ut up new buildings and 7 percent will 
crease production. Foundries and ma- 

ine shops will resume pre-war con- 

mptions, sheet metal plants will in- 
rease somewhat above their wartime 
ak, textiles hold firm and electric 
roducts slip off 10 percent, but still top 
re-war by half. Industrial increments 


m 2eneral will, he conceded, be small by 


mparison with those following the 
arlier war, Farm incomes and savings 


ll support the electrical purchases that 


will accompany the 600,000 miles of 
rural line to be built in the 3 post-war 
years, said J. R. Poteat (General Elec- 
tric). Water systems have definitely in- 
creased dairy outputs. A range, a tele- 
vision set and a controlled water heater 
make a happy prospective load se- 
quence. Electronic cooking is a potenti- 
ality to which much development money 
must first be applied. Poteat urged that 
utilities keep the public informed of 
their plans to prepare for the post-war 
demands. Hand in hand with this pub- 
licity must go a program of develop- 
ment, planning, sales promotion and 
sales training that will have to surpass 
any previous effort. 

Unit substations have been an effec- 
tive tool for consistent, economic dis- 
tribution in the Philadelphia area, stated 
G. S. Van Antwerp. They have cost only 
two-thirds as much per kva. in the 1,000- 
kva. size as conventional substations and 
less than half in the 1,500-kva. size. 
Among 39 of the former and eight of the 
latter only three units have had to be 
removed for failure. One has made 54,- 
000 tap changes without repair. The 
units bring high voltage close up to the 
load and lower the system investment 
without sacrificing operating reliability 
or flexibility, Van Antwerp said. 

Industry production volume of unit 
substations has jumped from $1,800,000 
in 1939 to $8,200,000 in 1942 and $22,- 
000,000 in 1943, reported W. J. Mc- 
Lachlan (General Electric). He said 
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the experience has taught the manufac- 
turer how to achieve economy in pro- 
duction and assembly of heavy ap- 
paratus. 

One company reported building an 
18-mile, 66-kv. line with high ridgepins, 
wood braces, no ground, down wires or 
guys, to achieve impulse values not less 
than 2.4 in. per kv. phase to phase and 
12.3 to ground. Analysis indicated the 
probability of a shattered pole not oft- 
ener than once in 71% years. 

An oil-filled cable (13 miles of 66 kv.) 
with 363 joints has had no failure since 
installation in October, 1942; gas leaks 
have been corrected and stop-joints re- 
designed to halt oil transfer. 

Pole inspectors are 76 to 85 percent 
accurate in reporting remaining life in 
poles, according to a company which 
tested to desfruction a stretch of idle 
22-kv. line. Seven out of eight inspec- 
tors overestimate the extent of rot. 


Step-Up Program 


The committee stepped up its pro- 
gram of furthering the standardization 
of pole-line hardware after representa- 
tives of producers (Hubbard, Joslyn, 
Oliver and Line Material) had offered 
full co-operation. It was shown that 
three of them collectively offer 39 styles 
and 226 listings of ridgepins, 48 styles 
and 391 listings of racks, whereas two 
ridgepins and four racks suffice for a 
typical company with a disposition to- 
ward simplification. Mere co-ordination 
of strengths of guy wire, clamps, con- 
ductors, poles, anchors, etc., would, it 
was asserted, help greatly in fixing on 
designs that would reduce inventories 
for both the utility and the manufac- 
turer. 

Ear] Williams gave a working demon- 
stration of the new Kyle automatic re- 
closing oil circuit breaker with positive 
hydraulic timing and thermal overload 
trip. 
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Electrical League 
Holds Annual Meet 


Managers of electric utilities in Colo- 
rado, Wyoming and New Mexico came 
to grips with planning problems in- 
volved in post-war bottlenecks and 
obstacles at the Rocky Mountain Elec- 
trical League’s utility division winter 
meeting in Denver recently. The two- 
day session involved night conferences 
where hazards incidental to conversion 
of war power to peacetime production 
were carefully blue-printed and reme- 
dies delegated to skilled “trouble shoot- 
ers,” who were instructed to find solu- 
tions. 

Looming as one of the grave threats 
to orderly resumption of business in the 
electrical industry is the immense stores 
of new and used electrical equipment 
with which speculators and government 
agencies will glut the market when re- 
leased by restriction or abandonment 
of war projects. Sam G. Hardin, chair- 
man of the League’s distributor division 
voiced a warning that utilities, manu- 
facturers and dealers alike will suffer; 
employment will be hampered and the 
public generally affected if a remedy is 
not quickly applied to control the situa- 
tion. He advocated the creation of a 
federal board to administer the orderly 
absorption of the gigantic supply of 
goods, distribution of which, under ex- 
isting methods, would develop into an 
economic calamity. 


Serious Threat 


Another serious threat to the status 
quo of electric utilities was presented in 
a report by L. W. Edwards on behalf 
of the engineering division: Packaged 
diesel engine, wind chargers and gaso- 
line engine competition for the patron- 
age of small business and commercial 
customers. This situation was dropped 
into the lap of the power sales group. 

President C. C. Baker, conducting the 
first meeting on the 1944 calendar. 
found himself confronted by an array of 
war-borne political, economic, engineer- 
ing and accounting problems never be- 
fore equaled in the history of the in- 
dustry, and the foremost of these 
proved, when the subject was intro- 
duced, to be encroachment by govern- 
ment-sponsored power projects into 
domain heretofore serviced by private 
industry; REA’s open defiance of state 
authority to govern cooperatives deriv- 
ing funds from federal sources; paral- 
leling of existing lines, acquisition of 
towns of more than 1,500 population; 
selling power at less than cost. Discus- 
sion disclosed that the Wisconsin Muni- 
cipal Utilities Association and other 
organizations have taken action to com- 
pel REA to become law abiding and 
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cease its waste and extravagance. Colo- 
rado’s recent experience with two REA- 
sponsored cooperatives which denied 
jurisdiction of the State Public Utilities 
Commisison was a case in point; an- 
other was the forthright statement by 





MEETINGS 


IMuminating Engineering Society—Canadian re- 
gional conference, gee 4 are de ton Mon- 
treal, Que., March 15. eon Beauchamp, re- 
gional vice-president, The Solex Co., Ltd., 4060 
St. Lawrence Blvd., Montreal, Que. 


Southeastern Electric Exchange—Engineering and 
operation section, Henry Grady Hotel, Atlanta, 
Ga., March 23-24. John W. Talley, executive 
secretary, 303 Haas-Howell Bldg., Atlanta 3, 
Ga. 


National Rural Electric Co-operative Association— 
Annual conventicn, Stevens Hotel, Chicago, Ill., 
March 20-21. Avery Moore, secretary, 416 Sth 
St., N. W., Washington }, Cc. 


American Institute of Electrical Engineers—North- 
eastern district, Hotel Statler, Boston, Mass., 
April 19-20; national technical meeting, Jeffer- 
son Hotel, St. Louis, Mo., June 26-30. H. H. 
Henline, national secretary, 33 W. 39th St. 
New York 18, N. Y. 


Previously Listed 


Great Lakes Power Club—Winter meeting, Palmer 
House, Chicago, Ill., February 25. R._ P. 
McClellan, secretary, Consumers Power Co., 
Grand Rapids, Mich. 


American Society for Testing Materials—Spring 
meeting and committee week, Netherland Plaza 
Hotel, Cincinnati, Ohio, February 28-March 3. 
Robert J. Painter, assistant secretary, 260 
Broad St., Philadelphia 2, Pa. 


Council of Electric Operating Companies—An- 
nual meeting, Palmer House, Chicago, Iill., 
March 9. Tom P. Walker, president Homer 
Bidq. 13th and F Sts. N. W., Washington 5, 
DG. 


North Central Electrical Industries—Second war 
conference sponsored by electrical trade groups, 
St. Paul Hotel, St. Paul, Minn., March 26-28. 
W.A. Ritt, secretary-manager, 234 Foshay Tower, 
Minneapolis, Minn. 


American Society of Mechanical Engineers—Spring 
meeting, Hotel Tutwiler, Birmingham, Ala., 
April 3-5. Ernest Hartford, executive assistant 
secretary, 27 West 39th St., New York 18, N. Y. 


Edison Electric Institute—Annual commercial meet- 
ings, Edgewater Beach Hotel, Chicago, Ill., 
April 3-5. Col. H. S. Bennion, managing direc- 
tor, 420 Lexington Ave., New York 17, N. Y. 


Missouri Valley Electric Association—Engineering 
conference, Continental Hotel, Kansas City, Mo.., 
April 67 |. D. Pettegrew, director, 1527 Sharp 
Bidg., Lincoln 8, Neb. 


National Association of Corrosion Engineers—An- 
nual conference, Rice Hotel, Houston, Texas, 
April 10-12. O. C. Mudd, acting secretary- 
treasurer, c/o Shell Pipe Line Corp., Box 2648, 
Houston |, Texas. 


Electrochemical Society—Spring meeting, Hotel 
Pfister, Milwaukee, Wisc., April 12-15. Colin G. 
Fink, secretary, Columbia University, 3000 Broad- 
way, New York 27, N. Y. 


Midwest Power Conference—Palmer House, Chi- 


cago, Ill., April 13-14. Stanton E. Winston, 
director, Illinois Institute of Technology, Chi- 
cago, Ill 


Missouri Association of Public Utilities—Annua! 
meeting, Jefferson Hotel, St. Louis, Mo., April 
19-20 Jesse Blythe, assistant secretary, 10) 
West High St., Jefferson City, Mo. 


National Electrical Wholesalers Association—Sec- 
ond war conference, Stevens Hotel, Chicago, 
itl., April 19-22. C. G. Pyle, managing director 
500 Fifth Ave., New York 18, N. Y. 


National Electrical Manufacturers Association— 
Spring meeting, Palmer House, Chicago, Ill., 
April 24-27. . J. Donald, managing director 
155 East 44th St., New York 17, N. Y. 
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H. C. Ivester, attorney for cooperatiy 
REA interests, before the Oklahon, 
Corporation Commission that R !A );, 
posed to drive private electric \tiljj, 
out of business, 

Even management of the util ties y, 
under fire by the managers themsely, 
when W. N. Clark, president, Souther 
Colorado Power Co. asserted tiat yj) 
ties are being out-smarted by employ, 
representatives who have bloss« med jn, 
full-fledged, crafty bargainers. He 4 
clared that the utilities are at a gj 
advantage in most negotiations becays 
of a lack of talent capable of copin 
with these trained men—a conditiy, 
which, he said, should be remedied yi; 
the least possible delay. 





Canadian League 
Continues Active 


Additional restrictions imposed , 
the electrical industry across Canad; 
in the last year were not reflected j 
any great degree in the operations 
the Electrical Service League of Britis 
Columbia, acording to information pr 
sented by R. Hall, secretary-manager,| 
the annual meeting of the league ¢ 
Vancouver, B. C., recently. Both indus 
trial and residential building continue 
active and thereby provided avenues 
activity for the league. 

Last year the central station, mam 
facturers, jobbers and electrical cu 
tractors contributed $4,574.75 to ty 
work of the league, and expen 
totaled $3,957.42. The league lw 
bought Victory Bonds to the exte 
of $2,600. 

Post-war planning has been giv 
wide consideration by the league 
special committees have been appoint 
to study licensing, credit, salvage. 
civilian supply, and personnel rebai 
itation in the light of post-war cos 
tions, as well as dealing with item: 
immediate import which are~ inv" 
in realms covered by the respect 
committees. 

Continual supply of information: 
industrial and commercial lighting» 
been maintained by the league. ! 
though lack of experienced persom 
has presented difficulties in aggre 
work in this field. The league reo 
show, however, that efforts which @ 
been made were responsible for 4 
of $175,000 in new lighting and * 
ing equipment, while sales of an” 
tional $156,000 in equipment ane * Fle 
ing remain to be completed. . 

One important development 0! 
year was the publication by the lea 
of a portfolio dealing with aded 
wiring. This was sent to builders, i 
companies and real estate agencie Bag 
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Output Rises for 
Increase of 15.1% 


The output curve increased noticeably 
yveek ended Feb. 12, 1944, ac- 
ding to figures released by the Edi- 
in Electric Institute. The amount of 
Jectrical energy distributed by the light 
nd power industry during the week 
ame to a total of 4,532,730,000 kw.-hr.. 
B. compared to the figure of 4,524,134,- 
00 kw.-hr. for the week previous, which 
nded on Feb. 5, 1944. Figures for the 
eek represented an increase of 15.1 
ercent over the 3,.939,708,000 kw.-hr. 
istributed during the corresponding 
reek a year ago. Figures for the simi- 
ar week two years ago were lower, the 
‘tal being only 3,421,639,000 kw.-hr. 
yr that period. 

{gain the seven major geographic re- 
ions of the country reported increases 
yr the week and were about the same 
s similar periods for the corresponding 
eek in 1943. The Pacific Coast region 
tinued to lead the field with an indi- 
idual gain of 27.7 percent. In second 
lace. with a gain of 18.8 percent, was 
e Southern States region. The Mid- 


yr the 


tlantic region took third place with a 
ain of 14.2 percent. 


Low region for 
e week, with a gain of only 5.7 per- 
nt, was again the New England re- 
jon. Gains or losses by the regions 
er a week ago continued to remain 
mal with no sharp variation. Great- 
t individual gain over the week in 
043 was 1.9 percent made by Southern 
tates region. 
Weekly Output, Millions Kw.-Hr. 


1942 
4,532 14 
4,524 7 
4,523 


4,531 


Feb. 
Feb. 
Jan. 


3,939 
3,960 
3,976 
3,974 
3,952 
3,952 
3,780 
1942 
. 26 3,656 
. 19 3,975 
; ~ 12. 3,9a7 
c. 4 4560 - 5 3,883 
v.27 4,403 v. 28 3,766 


Percent Change 


Feb. 
Feb. 
Jan. 
Jan. 
Jan. 


3,421 
3,475 
3,468 
3,40 
3,450 
Jan. 3,473 
Jan. 3,287 
194) 

27 (3,231 
20 3,495 
13 3,°75 
Dec. 6 3411 
Nov. 29 3,337 


from Previous Year 
Week Ending 


” feb. S Jon.2? 


4 


Dec. 
Dec. 
Dec. 


d-Atlantic 

ntral Industrial 
est Central 
thern States 
pcxy Mountain 


cific Coast 


Total United States 
pubject to revision. 


ower Production Hits 
New High in 1943 


Electric energy produced for public 
€, together with that produced by rail- 
ads, railways and publicly owned non- 
ntral stations, established a record 
gh level in 1943 with a total of 220,- 
fg °.900.000 kw.-hr., a preliminary re- 
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port issued by the FPC states. 

Production by water power in 1943 
was 73,951,000,000 kw.-hr., or approxi- 
mately 15.2 percent more than produc- 
tion by this means in 1942, the previous 
maximum year for hydro-electric gener- 
ation. Production by fuel was up 17.5 
percent over the corresponding total for 
1942. 
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Coal consumed in the production of 
electric energy was about 79,665,000 
tons, or 6.4 percent over 1942 consump- 
tion. Coal stocks as of Jan. 1, 1944, were 
23.2 percent less than stocks on hand 
Jan. 1, 1943. Consumption of oil in- 
creased from that of the previous year, 
to about 18,085,000 barrels, or 18.3 per- 
cent more than the 1942 requirements. 
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SEC DECISIONS-HEARINGS 





The Securities and Exchange Com- 
mission, in a series of orders issued last 
week affecting electric utility compan- 
ies: 


Dentep TO THE Philadelphia Stock Ex- 
change permission to grant unlisted trad- 
ing privileges with respect to the $7 cumu- 
lative second preferred stock, series A, no 
par value, of the American & Foreign 
Power Co., Inc. The commission found 
that only 20,002 of the 2,570,186 outstand- 
ing shares of the American & Foreign Power 
stock were held by 508 holders in the States 
of Pennsylvania, New Jersey and Delaware, 
“an area much greater than the vicinity of 
the applicant Exchange.” Because of this 
condition, the SEC said the stock did not 
qualify for listing in Philadelphia. 


ORDERED ITS JURISDICTION released with 
respect to estimated fees of counsel in the 
matter of Public Service Co. of Colorado 
and Cities Service Power & Light Co., and 
authorized Power & Light to pay such fees 
in amounts not exceeding $45.000. The fees, 
which had formerly been set at $60,000, 
were for work in connection with the sale 
by Power & Light of the common stock of 
Public Service. The commission stated that 
in view of the nature and size of the trans- 
— the reduced fee was not unreason- 
able. 


MopIFIED THE CONDITIONS contained in its 
order of Dec. 7, 1943, with respect to the 
issue and sale by Northern Indiana Public 
Service Co. of $1,400,000 principal amount 
of serial notes and by La Porte Heat Corp. 
of 3,750 shares of its common stock of the 
par value of $100 per share, to extend the 
time within which such transactions may be 
consummated to April 5, 1944. The sale in- 
volves the transfer by La Porte of its elec- 
tric, gas and heat properties to Northern 
Indiana Public Service Co. 


ORDERED THAT THE jurisdiction hereto- 
fore reserved with respect to the fees be 
dismissed in the matter of Florida Power & 
Light Co., American Power & Light Co. 
and Electric Bond & Share Co. The fees 
involved are (1) a fee of $15,000 proposed 
to be paid by Florida Power & Light Co. 
to the First Boston Corp. for services rend- 
ered in creating a market for its debentures 
and (2) a fee of $25,000 to be paid by the 
underwriters of Florida Power & Light Co.’s 
bonds and debentures for the legal services 
of Wright, Gordon, Zachry, Parlin and Ca- 
hill as counsel for said underwriters. 


ANNOUNCED THAT electric and gas utility 
companies offered 42 securities issues dur- 
ing 1943, the smallest number in recent 
years. The total included 23 bond, two de- 
benture, nine note and seven preferred stock 
issues aggregating $430,450,020 principal 
amount, compared with $375,979,353 aggre- 
gate for 57 securities issues in 1942 and 
$840,734,549 for 108 issues in 194]. Aver- 
age coupon rate for bond issues during the 
past year was 3.44 percent, compared with 
3.51 percent average for 27 issues in 1942, 
and 3.4 on the 61 issues of 1941. 


Applications Filed 


ReQvuest or THE West Texas Utilities Co. 
of Abilene, Tex., to acquire all the property 
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and assets of Pecos Valley Power & Light 
Co. in Abilene. Under the plan, each holder 
of Pecos Valley Power’s outstanding bonds 
would receive his pro rata share of the pro- 
ceeds, about 76 percent of the principal 
amount. Each holder of outstanding deben- 
tures would receive 18 percent and each 
stockholder $1 per share. Proceedings to 
foreclose a mortgage on the Pecos company 
were instituted by the New York Trust Co., 
as trustee in the District Court of Taylor 
County, Tex., on Jan. 21. 


A POST-EFFECTIVE AMENDMENT to the plan 
of liquidation, pursuant to Section 11 (e) 
of the Public Utility Holding Company Act 
of 1935, for Utilities Employees Securities 
Co., a subsidiary of Associated Gas & 
Electric Co., Associated Gas & Electric 
Corp., and Associated Utilities Corp., reg- 
istered holding companies. 


Request or THE General Gas & Electric 
Corp. to authorize the payment out of capi- 
tal or unearned surplus of a dividend on the 
60,000 outstanding shares of its $5 prior 
preferred stock for the quarter ended March 
15, 1943. The cash expenditures involved 
would be approximately $40,125, the com- 
pany said, since the trustees of Associated 
Gas & Electric Corp., its parent, probably 
will follow its usual procedure and waive 
rights to collect the dividend on the 27,889.1 
shares held by them, pending further order 
of the commission. 


Reovest or North American Co. for au- 
thorization to pay another dividend on the 
standing shares of its common stock on 
April 1 to stockholders of record March 3 
in shares of the common stock of Pacific 
Gas & Electric Co., par value $25, owned by 
it at the rate of one share of the latter stock 
for each 100 shares of North American 
common. 


Reovest or Fred D. Ellis and Edmund J. 
Haugh of Chicago to approve the acquisi- 
tion by them of 95,000 shares of the $5 par 
common stock of Northwestern Illinois 
Utilities, together with the unsecured 
promissory note of Northwestern in the 
present principal amount of $375,000 from 
American Utilities Service Corp., North- 
western’s parent, for approximately $840,- 


Hearings Scheduled 


Fepsruary 14: Proposal of the Indiana & 
Michigan Electric Co. to create a capital 
surplus account of $2,000,000 by a charge 
of like amount to its common capital! stock 
account without any change in the number 
of shares of said stock now outstanding. It 
was also proposed that Indiana Michigan 
will, upon order of other regulatory bodies 
having jurisdiction over the accounts of 
the company, make various accounting ad- 
justments in order to dispose of inflationary 
items presently included in its plant ac- 
counts which among other things will ex- 
haust the capital surplus so created. 


Fepruary 16: On the application of Elec- 
tric Power & Light Corp. for authoriza- 
tion to use a portion of the proceeds of its 
recent sale of the common stock of Idaho 
Power Co. to acquire all or any part of the 
publicly held 65,167 shares of $6 first pre- 
ferred stock of Mississippi Power & Light 
Co., its subsidiary. The commission ap- 
proved last October Electric’s original pro- 
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posal to use the proceeds frdm the Idahy 
Power common stock sale for the acquis. 
tion and retirement of its own gold debe, 
tures, 5 percent series, due 2020, Be: aise of 
market conditions, however, the com 
decided not to go through with this pro. 
gram for the present at least. 


Fesruary 17: On the application of R, 
public Service Corp. requesting an extey, 
sion of one year to comply with the com. 
mission’s order of Feb. 19, 1943, to dives 
itself of all interest in, and all ownership 
and control of Page Power Co., Madison 
Power Co., Massanutten Power Corp., Mas 
sanutten Water Corp. and Holston River 
Power Co. 


































Fesruary 18: Applications filed by Cop. 
solidated Electric & Gas Co. and two of jt 
subsidiaries, Athens & Sayre Gas Co, and 
Hagerstown Gas Co. Athens & Sayre, al] of 
whose outstanding securities are owned by 
Consolidated, proposes to sell to H. Emer. 
son Thomas of Westfield, N. J., and Mark 
Anton of New York, or their nominee, al] of 
its properties and assets, for a basic price 
of $132,265, subject to adjustments. Hager. 
town proposes to sell to Harrison & Co, of 
Philadelphia, or its nominee, all of its prop 
erties and assets, with certain stated excep. 
tions, for $140,000 in cash. 


Plan Revision of 
Capital Structure 


Long Island Lighting Co. announced 
last week plans for a comprehensive 
revision of its capital structure. Pur. 
pose is to provide for possible increased 
depreciation reserves and to facilitate 
the resumption of dividend payments 
on the company’s outstanding preferred 
stocks, on which arrears totaled $9,188. 
431 at the end of 1943. 

Under the terms of the plan, filed 
with the New York State Public Service 
Commission, the par value of the pres 
ent 7 percent and 6 percent preferred 
stocks would be reduced to $60 a share 
and the capital surplus resulting from 
such reduction of about $10,000.00 
would be available for future reserves 
in accordance with the Public Service 
Commission’s requirements. 

The Public Service Commission will 
hold public hearings on the petition. 





Utility Reports 


——— 





Net Income 
1943 ! 


*Columbia Gas & Electric 


and subs $10,894,427 $10,652.78 
*Detroit Edison and subs 8,791,014 7,837.78 
*Iidaho Power . . ; 1,225,651 1,334,212 
*Louisville Gas & Electric 

and subs ... 2,893,684 2,793, 
*Pennsylvania Water & 

Power ; 2,114,697 2,225.98 
*Puget Sound Power & 

LS erat oe 5,398,242 3,385, 


*Southwestern Public Serv- 


ice and sub 691,292 807 





*Twelve months ended December 3! 













G-E RENEWAL-PARTS SERVICE 
Is Tailored to YOUR Lighting System 


ELECTRICAL 


Simplifies ordering parts 
Improves stock control 


G-E Renewal-parts Service enables you to set up a permanent system 
for reordering parts easily, accurately, and economically. It includes 
company-personalized Standardization Charts, Renewal-parts Bulletins, 
and the expert advice of G-E lighting specialists——all to assist you in 
stocking renewal parts and in standardizing your system. 


Ask Us about the STANDARDIZATION CHARTS 


These illustrate and list the catalog numbers of the particular combi- 
nations of Novalux luminaires, brackets, and accessories that you use. 
They will aid your engineers and storekeepers in stock control and 
standardization of equipment. We will prepare these charts in the form 
and detai! that best suit your purpose. 


G-E RENEWAL-PARTS BULLETINS Give Detailed Information 


These contain complete parts data on the most commonly used forms of 
luminaires. You can obtain these publications for your Novalux lumi- 
naires without cost. 


How to Obtain This Service 


Call the nearest G-E office. A lighting spe- 
cialist or sales engineer will assist you in 
assembling the necessary data for the 
Standardization Charts and in selecting the 
proper Renewal-parts Bulletin for your 
equipment. We'd like to help you with your 
lighting problems. 


Send for Our New RENEWAL-PARTS CATALOG 


This new catalog will help you in identifying and 
ordering the most commonly used renewal parts. A 
pictorial index makes it easy to identify the luminaires 
you use and the parts you need. Send for a copy today 
—No. GEA-4084. General Electric, Schenectady, N. Y. 
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0-ORDINATED FOR PROTECTION’ means that 
e arrester limits the lightning or switch- 
bg-surge voltage which can reach the 
ansformer, and the shielding distributes 
e voltage harmlessly throughout the 
inding. 

1. Thyrite station-type lightning arrest- 
s limit impulse voltages to demonstrably 
w values—predetermined over a wide 
ange of wave fronts and discharge-current 
agnitudes. 


2. The shielding in G-E power trans- 
mers, by distributing throughout the 
inding the voltages allowed by the ar- 
ster, prevents abnormal concentration of 
iress regardless of the wave shape or fre- 
ency of the incoming surge. 


FOR DEPENDABLE PROTECTION use both of these 
modern means of preventing damage to 
power transformers. More than 2600 G-E 
shielded-winding transformers — totaling 
more than 24,000,000 kva—are now serving 
the nation, helping to insure uninterrupted 
production. Many thousands of Thyrite 
arresters, installed on circuits from 2.3 kv to 
287 kv, are providing unexcelled protection 
—preserving transformers and other vital 
electric equipment that is delivering indis- 
pensable power. 


FOR FURTHER INFORMATION on G-E shielded- 
winding transformers, ask for Bulletin 
GEA-2305; on Thyrite lightning arresters, 
GEA-1304. General Electric Company, 
Schenectady 5, N. Y. 
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Cable Racks Support 
Control Cable Trays 


By J. S. BROWN 
Duquesne Light Company, Pittsburgh, Pa. 


Further details concerning the in- 
stallation of Transite trays for control 
cable in the control cable tunnels of 
the Frank R. Phillips power station 
(ELectricaL Wortp, October 16, 
1943, front cover) are shown in the 
accompanying detail and cross-section 
drawings. 

The trays are made as round Tran- 
site, deformed to a flattened tube ;},- 
in. thick before the cement sets, and 
later each tube is cut lengthwise to 
make two trays. Supports are sup- 
plied every 5 ft. and are underground 
cable hooks inserted into “T” holes in 
underground cable racks. 

Trays. are all 12 in. wide and 
mounted out 4 in. from tunnel walls 
to give space for riser cables in back 
of the trays. The front edges of the 
trays are left open and unobstructed 
so that control cables can be easily in- 
stalled or removed. Method of install- 
ing is either to lay cable on the floor 
and lift in place or to pull directly into 





Although control cable trays in this 
plant were used largely in tunnels, 
they are practical and of neat appear- 
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FOOT-WIDE Transite trays 112 in. deep on 
42-in. centers (capacity 15 trays on each 
side) carry control cables 


Supports provided for racking additional 
cables along ceiling. Tunnel is 7 x 7 ft. 
Slotted cable racks attached to 3!/p x 3'/p x 
¥y-in. angle; welded-on clips (at 18-in. cen- 
ters) fastened to wall with cinch anchor and 


DESIGN... 
CONSTRUCT 
OPERATE 
MAINTAIN 















ance and can be very generally used 
throughout a plant, especially if they 
are purchased in a variety of widths, 
They cost less than trays made of 
sheet steel and do not require paint. 
ing or other maintenance. 










Boiler Ratings Upped 
by Furnace Changes 


Improved methods of firing. x 
lected to take full advantage of boiler 
capabilities, are prominent among 
the resources available for increasing 
the capability of older type boilers 
Through such increased capacity, 
often obtained with a marked reduc- 
tion in furnace maintenance. greater 
loads are being sustained for jonger 
periods by stations in important war 
production areas. 

A case in point concerns Tulsa sz 
tion of the Public Service Compan 
of Oklahoma. Before the installation 
of spreader stokers on five of nine 
boilers at this plant it was necessan 
to reduce station load to permil 
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maintenance of any one boiler. 
With the installation of spreader 
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CABLE HOOKS fabricated from 1% x 12 x s-in. T-iron fitted into every third T-slot in standard cable rack (left). Trays fastened * 


J 


hooks by piece of % x x-inch steel strap (right) 
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A New Design That Puts 
More Instrument into Less Space 


These new, internal-pivot instruments were developed to fill a vital 
need—particularly in the radio and aircraft fields—the need for com- 
pactness. They are thin—in most ratings, less than 1 inch deep. 

More important is the way their thinness was achieved. In the 
sketch below, see how the pivots are solidly anchored to the inside 
of the armature shell so they cannot work loose. The moving parts 
are permanently aligned with stationary parts by bolting the core 
assembly to a one-piece cast-comol magnet. 


Other features are: large-radius pivots, high torque and good damp- 
ing, lightweight moving element, and ample clearances. Added up, 
they give you an instrument well able to withstand vibration and 
hold its rated accuracy, one that is fast on response and easy to read 
accurately——a design that packs all-round fine performance in a small 
space. 

For ratings, price, and dimensions, ask our nearest office for Bulletin 
GEA-4064, which covers instruments for radio and other communica- 
tions equipment; or Bulletin GEA-4117, which describes those suitable 
for naval aircraft. General Electric Company, Schenectady, N. Y. 


Invest in CONVENTIONAL 


your future 
BUY WAR BONDS 
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Instead of buying two separately mounted device 
SAVE motor-circuit switch and a magnetic starter—yoy fy 

one factory-co-ordinated unit that controls and prote 
ORDERING your motor. Simply specify the motor rating and indig 
TIME 

















the type of motor-circuit switch you want—and we’l| 
you the control you need. 


f 














SAVE y Users report a 50 per-cent reduction in mounting ting 

40 per-cent reduction in wiring time, as compared with¢ 
INSTALL ATION installation of two separate devices. You mount one dg 
vice—not two. You connect only nine terminals—y 
fifteen. You get your motors into operation quicker, 








By eliminating one complete mounting job on every inst: 
5 AVE : lation, you save valuable man power. And because tt 
cover cannot be opened while there is power on ¢ 
starter, your men have more protection against accident 
injury. 
















MAN POWER 































4 By buying both the motor-circuit switch and the mg 
netic starter as one compact unit, you save copper wif 

CRITICAL steel conduit, and fittings that are necessary for install 
two separately mounted devices—plus the saving gain 

MATERIALS by using only one steel enclosure instead of two. 













Combination starters cost slightly more than two separa 
ly mounted devices, but this difference is more than ma 
up by the savings in wire, conduit, fittings, and installati 
labor costs. This statement is based on the actual exp 
ence of users. 








Combination starters take up less mounting space 4 
separately mounted safety switches and starters. bec 
of this you can mount them in small, unused places # 
the operators. 
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nd Save* and Save> and Save‘. 


COMBINATION 
STARTERS 


-and Save Your Motors, Too 


h G-E combination starters, you’re sure that the 
or-circuit switch or breaker has the proper rating 
interrupting capacity for the magnetic starter 
h which it is used. The fuses or breaker are co- 
mated with,.the thermal overload relays to give 
plete motor protection under short-circuit or 
load conditions. 


the simple, logical way to get control and pro- 
on for your motors—in one compact, easy-to- 
bll unit. Why buy two devices, when this one will 
e job? 


YOUR HAZARD 


combinations come in enclosures to meet any 
ating condition: dust-tight, watertight, oil-im- 
ed, general-purpose, or for hazardous locations. 
lable for motors from 1 to 1000 horsepower. 


ENERAL ‘% ELECTRIC 









Next time you order motor control, save seven ways 
by specifying General Electric combination starters. 


General Electric Company, Schenectady, N. Y. 


Every week 192,000 G-E employees purchase more 
than a million dollars’ worth of War Bonds. 


General Electric Company, Section G676—-129 
Schenectady, N. Y. 


Please send me the bulletins checked below: 


GEA-3715 — Combination 
watertight, and dust-tight 

GEA-3660-—2300-volt combination starters 

GEA-3804—Combination starters for hazardous loca- 
tions 

GEA-3541—Oil-immersed starters 


starters: general-purpose, 





Name 


Company 


Address 
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BEFORE ALTERATION Tulsa boilers experienced slagging difficulties due to excessive 
furnace temperatures that contributed to high maintenances; firing was by outfeed 


stoker with traveling chain grate 
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AFTER ALTERATION. in which spreader stoker was installed, travel of grate reversed, 
front wall extended 5 it. and water walls added 


grates in three of the boilers, and the 
addition of both spreader stokers and 
new chain grates on the two that had 
been previously gas/oil fired, capac- 
ity of these boilers was increased to 
between 90,000 and 110,000 lb. per 
hour. 

This increased capability now per- 
mits eight of the station’s nine 250- 


psi. 590 F. boilers to carry full 
station load during limited main- 


tenance periods. Three of the five 
modernized boilers were formerly 
equipped with traveling grate stokers. 
These were capable of delivering 
70,000 lb. of steam per hour at 250 
percent rating. However, they could 
not deliver 60,000 Ib. per hour con- 
tinuously for more than 60 days with- 
out maintenance. 
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This article concerns chiefly the 
changes in the three Sterling type 
890-hp. boilers at Tulsa station 


equipped with existing chain grates, 


and to which spreader stokers were 
subsequently added. Several condi- 
tions contributed to the high main- 
tenance experienced on these boilers, 
among them: (1) Excessive slagging 
of boiler tubes, (2) erosion of the 
over-fire arch and (3) heavy slag 
accumulations on the bridge wall. 

It was evident that trouble lay in 
furnace temperatures which exceeded 
the fusion point of ash and were at- 
tributed to a high heat release per 
unit of furnace volume. This gave 
in to excessive slagging, erosion of 
side walls and considerable furnace 
maintenance. 


ELECTRICAL WORLD @ 






























To correct the situation the exig. 
ing feed arrangement was dismantle, 
leaving the chain grate as | wa 
Direction of grate travel was p, 
versed, however, to dispose of ash jy 
the front of the furnace. With th 
adoption of a spreader stoker, this 
arrangement got rid of the hot spot 
under the “over-fire” arch. The 
spreader stoker gave more uniform 
heat release over the entire grat 
area. 


Water Walls 


By moving the front wall! of the 
furnace out about 5 ft. the length of 
the over-fire arch was reduced anf 
furnace volume was increased. Water 
walls (about 1,000 sq.ft.) were jp. 
stalled on furnace side walls reaching 
14 ft. above grate level and on the 
bridge wall from the mud drum ty 
grate level. This feature reduced the 
likelihood of slag deposits. 

Coincident with these changes, the 
size of the forced-draft fan motor 
was increased from 20 to 50 hp. and 
the speed increased from 900 to 1.2) 
r.p.m. Motors on induced-draft fans 
were increased from 60 to 125 hp. 
and from 720 to 875 r.p.m. Unlike 
the forced-draft fans, the induced. 
draft fans required a change in in: 
peller size. 

While cinder catchers were not in- 
stalled on these boilers, means were 
provided for reinjecting cinders into 
the furnace. This contributed to tur 
bulence over the fire and resulted in 
more efficient combustion. 


Two Other Boilers 


Similar alterations were made in 
the two formerly gas/oil-fired boilers 
mentioned, with the exception that it 
was necessary to install new travelinz 
chain grates in these units in addition 
to the spreader stokers. 

Since the modernization of thes 
five boilers it has been possible 
operate individual units at steam rate 
ranging from 90,000 to 110.000 b. 
per hour continuously using the sai 
11,500 B.t.u. coal as formerly. Slag 
ging of tubes and outages for clear 
ing have been completely eliminate 
Soot blowers formerly busy are no* 
idle. Cumulative result of these alte: 
ations is that Tulsa station can 10° 
deliver its full capability for sustained 
periods without incurring main! 
nance difficulties that reduce static! 
capacity for short periods. 
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General Electric offers two conduits—each a leader 
in its class. Uniform high quality and dependability 
are assured by modern manufacturing processes and 
skilled craftsmen. 


G-E WHITE RIGID CONDUIT is hot-dipped galvanized 
and Glyptal-coated inside and out. This method of 
anufacture provides a heavier coating of zinc than 
ould be applied in any other way and bonds the zinc 
oO the steel. 


-E BLACK RIGID CONDUIT is coated inside and out 

with tough asphaltic-base enamel which remains 
hemically inert in the presence of corrosive liquids 
br fumes. 


G-E Conduits are made of mild steel tubing and 
re easy to bend and to install. Proper boxes and 
httings are available. 


FOR FURTHER INFORMATION 


G-E Rigid Conduit, Electrical Metallic Tubing, Building 
ire or Wiring Devices, see the nearest G-E Merchandise 
Pistributor or write to Section CDW-245-9, Appliance and 
erchandise Dept., General Electric Co., Bridgeport, Conn. 


BUY WAR BONDS 
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G-E ELECTRICAL METALLIC TUBING 


G-E high quality electrical metallic tubing is ideal 
to use for wiring system protection when chances of 
mechanical injury or corrosion are not severe. It is 
manufactured from open hearth steel and is electro- 
galvanized on the outside and black enamelled on 
the inside. It. bends easily and accurately. Com- 
pression fittings are available. 


HEAR the General Electric radio programs: ‘““The G-E 
All-girl Orchestra’”’ Sunday 10 p.m, EWT, NBC. “The 
World Today” news every weekday 6:45 p.m. EWT, CBS. 


G-E BUILDING WIRES AND WIRING DEVICES 


Included in the G-E line are building wires and wiring devices 
for every purpose: Flamenol* Type SN small diameter building 
wire with thermo-plastic insulation, other wires and switches, 
lampholders, outlets, fuses, etc. 

*Reg. U.S. Pat. Of. 
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HEATING TIME 
PER POUND OF 
MATERIAL 


BRE See 







(POWER 

1000 WATTS) 
C= SPECIFIC HEAT | 
OF MATERIAL 
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HEATING TIME ~ MINUTES, SECONDS 
ct 


§ 





Sa. 








FINAL TEMPERATURE - DEGREES F. 





@ Estimates of heating time and power required 
for a given job can be based on this chart. 














@ Here’s the compact RCA 15B generator —out- 
put 15 kilowatts, about 48,000 B.T.U. per hour. 
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How Does Electronic Heating Work? Many substances which are eler. 
trical insulators for direct current or low-frequency alternating current tend 


to become conductors when subjected to high-frequency alternating currents, 
Substances vary, of course, but in general this effect becomes noticeable a 
frequencies above 1 million cycles per second, and increases as the frequency 
increases. 


Thus, if sufficient current can be passed through the substance, an appreci- 
able heating effect will be noted. 


What About Results? Uniformity: If the current is uniformly distributed 
as it flows through the heated substance, the heating will be uniform — not 
just at the surface, but all the way through the material. 


High Speed: This makes high-speed heating possible, since there is no delay 
caused by waiting for heat to seep from the outside to the inside of the piece, 


Better Quality: With some materials the critical temperatures and the heating. 
time cycle are closely linked, so that external heating methods, which produce 
uneven heating, will cause varied chemical composition, and will often leave 
internal stresses in the material when it has cooled. 





Howls HeatApplied? The substance 
to be heated is placed between two - 
metal plates, and high-frequency power Aes ZY 
is applied across them. — J 

FREQUENCY WEATED 























The plates form an electrical con- POWER MATERIAL / 
denser (or capacitor), and the heated i $A 
substance is the “dielectric” of the 
condenser. 








Where Can It Be Used? Material: This unique method of heating, called 
“dielectric” heating, can be applied to a wide variety of substances, such #: 
wood, plastics, rubber, foods, tobacco, ceramics, textiles, paper, chemical, 
and many others. Some materials will heat better than others. 


Shape: Dielectric heating is best applied to objects of uniform thicknes, 
cross section, and composition. Some flexibility is possible, however. For 
example, plywood can be heated (for bonding) between curved plates. 


Thickness: Heating is uniform regardless of the thickness of the materi 
that is, a thick piece can be heated as uniformly as a thin piece. Thus, thi 
method is especially advantageous for thick sections, 


Area: There are some restrictions as to the area (not volume) that can 
heated at one time due to electrical limitations. Large areas may in some ca 
present problems. 


Volume: The volume of material that can be heated at one time depends # 
several variables: material to be heated, speed required, power unit available, 
type of process (batch or continuous). 
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is Electronic Heat Efficient? Electronic generators convert from 50% to 
75% of the power-line energy they use into high-frequency power that can 
be delivered to the load. Since there are no platens to heat, and since the 
heating cycle is usually so short that radiation and conduction losses are 
very low, nearly 100% of the high-frequency power delivered to the load is 
converted into useful heat. 

How Much Power Is Needed? The formula: P=2.93 x 10—4MCT gives 
the kilowatts needed to heat a substance, where M=pounds per hour of 
material; C= average specific heat of the material; and T = temperature rise 
in degrees F. Several other factors must be considered in order to determine 
the actual electronic generator power required. 

The cost per 1000 B.T.U. may be as low as 1 cent, including tube re- 

placement. 

What Equipment Is Required? The only equipment needed for electronic 
heating is an electronic generator (see photo) and its associated electrical 


leads and coupling unit (in some cases) for putting power into the load. The 
generator takes power from standard AC lines. The power factor of the gen- 


erator is about 85%. 


is Equipment Available? Standard RCA electronic generators can be 
obtained on priority in ratings up to 100 kilowatts output. (See coupon.) 


Installation and Service. RCA engineers supervise installation; the RCA 
Service Company —specialists in electronic equipment servicing — will keep 
your equipment in tip-top condition on a yearly maintenance contract basis. 


How About Your Application? RCA electronic application engineers will 
be glad to help you apply electronic heat to your manufacturing processes. 
tite, stating kind of material, shape, size, amount to be heated per hour, 
and other pertinent details. Address: RCA, Dept. 70-43F, Camden, New Jersey. 


r send the coupon for further information. 
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@ Assuming a 75% efficiency for the electronic 
generator, the overall efficiency of an electronic 
heating installation depends on power factor of 
the heated material, as shown. 
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New 5,000-Kva. Core 
Fits 3,000-Kva. Tank 


By J. J. SAMSON 


Supervising Engineer Equipment Section, 
Commonwealth Edison Company, Chicago 


An odd combination of circum- 
stances plus the advances of two 
decades in transformer design com- 
bined recently to allow the use of the 
core and coil assemblies of five un- 
completed 5,000-kva. units in old 
3,000-kva. transformer tanks on the 
system of the Commonwealth Edison 
Company. The change made it pos- 
sible for the Chicago company to 
junk the old cores and coils and still 
release practically as much scrap 
metal for war purposes as though the 
new 5,000’s had been junked. 

The swap had several advantages. 
It provided needed extra capacity at 
system substations. It secured this 
increase with an actual reduction of 
1,355 watts per transformer in core 
and copper losses. And, finally, it 
saved for the company the expense of 
paying cancellation charges on an 
order for these 12.000/2.300-4.000- 
volt transformers which were prac- 
tically completed when war cut off the 
supply of steel and forced the com- 
pany to drop a projected rehabilita- 
tion program. 

With the advent of the WPB-spon- 
sored industrial salvage campaign, a 
survey of old transformers on the 
Chicago system revealed the possibil- 
ity of making the switch just de- 
scribed. Weights were similar, trans- 
former tank space and cooling capa- 
city were adequate and losses were 
lower. The proposal was therefore 
made to WPB that instead of junking 
the partially completed 5,000-kva. 
transformers lying in the manufac- 
turer’s plant it be permitted to junk 
the 20-year-old 3,000-kva. core and 
coil instead, since they had within 
7,100 Ib. the same weight of core 





Two Decades of Design Progress Show in 
This Transformer Comparison 


Old Modern 
Design Design 
3,000 Kva. 5,000 Kva. 
Core loss watts (guarantee) 14,000 11,800 
Core and copper loss watts 
(guarantee) ... 55,800 41,000 
Coré loss watts (test). 12,800 9,000 
Core and pee loss watts 
(test) ... vg 40,855 39,500 
Weights 
Eh Pe a eae 12,400 19,500 
Copper, nS at Oe 2,400 3,000 
eg and fittings, eee 9,800 8,000 
Dimensions 
Tank, opening, in.......... 47x% 4i'/2 "86 
Height, in. cia ine sakes 138 120 
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steel and within 600 lb. the same 
amount of copper. This proposal was 
accepted by WPB authorities. 

Since the five old 3,000-kva. trans- 
formers included one spare, it was 
possible to ship one transformer at a 
time to the manufacturer’s plant to 
make the transfer, without interrupt- 
ing service in any way. The transfer 
was effected in this manner without 
difficulty. 

The accompanying table shows a 
comparison of the ratings, losses, 
weights and dimensions of the mod- 
ern 5,000-kva. and the 3,000-kva. 
design of two decades ago. 


Oil Tester Features 
Portability, Safety 


By L. H. NEWELL, 
Transformer Application Engineer, Westinghouse 
Electric & Manufacturing Company, 
Sharon, Pa. 


For measuring the _ insulation 
strength of oil or Askarel, used in 
transformers or circuit breakers, a 
portable testing set rated 4 kva., 35,- 





smooth 


PORTABLE oil tester features 
voltage control, simplicity and safety of 
operation; front end of control panel is at 
left side of illustration 


000 volts maximum for operation on 
120-volt, 50-60 cycle, single-phase 
supply has been developed by West- 
inghouse engineers. This set com- 
bines in a compact light-weight unit a 
step-up transformer, variable auto- 
transformer, voltmeter, standard oil 
test cup and control equipment. Be- 
cause of its light-weight, compact de- 
sign, this set is particularly applicable 
to field testing at outlying substa- 
tions and is equally suitable for lab- 
oratory testing of oil. 

All live parts including the oil test 
cup are fully inclosed during tests. 
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The light-weight steel ca: ; 
grounded through a third con: ctor 
in the supply cable, which tern, nates 
in the ground terminal of a hre. 
wire polarized plug. 

The high-voltage winding .{ the 
dry type testing transformer }:1s the 
mid- -point grounded. The two high. 
voltage end leads of this winding are 
brought into the oil cup compartment 
through two oil-tight H. V. bu-hings, 
which support the oil test cup. A volt. 
meter coil is so located with respect 
to the H. V. winding in this testing 
transformer that its ratio is practic. 
ally constant for all voltages. 

The circuit supplying the Ly. 
winding of the testing transformer 
consists of a line breaker with thermal 
overload protection and a contactor 
controlled by a _ normally open, 
momentary-contact push button, and 
an instantaneous trip overload relay. 
The control is so arranged that the 
push button must be depressed dur. 
ing a test to maintain voltage at the 
terminals of the test cup. 


Over-Current Relay 


The applied voltage may be wi 
formly and continuously raised from 
zero to 35,000 volts by means of a 
variable auto-transformer. A control 
knob with calibrated scale for indicat: 
ing approximate test voltages is con- 
veniently located at the right of the 
control panel. A flush-mounted volt- 
meter with protecting cover indicates 
accurately the voltage applied to the 
oil sample in the test cup. When 
the test sample breaks down the over: 
current relay automatically trips the 
contactor, preventing continuation of 
the arc and burning of the electrodes. 
The over-current relay remains 
tripped until it is reset by releasing 
the push button. 

The special Moldarta oil test cup 
is mounted between clips on the HN. 
bushing in the cup compartment an 
may easily be removed for leaning 
or refilling by opening the compat: 
ment cover and lifting the cup ot 
This cup compartment is located 
the rear of the control panel and ha 
a hinged metal cover fitted with 
glass window so that the operator ca! 
observe the break-down of the 0 
test sample. When the compartmes! 
cover is in the closed position. a 1° 
mally open door switch closes tl 
control circuit. Until the control ci 
cuit is closed, voltage cannot be 4 
plied to the test transformer. 























to solvents, chip-proof and lightweight. 
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é st fi ¢ proper- Write for Celanese Celluloid Corporation’s 
re ties—their chemical mpo has to be electrical booklet. It will supply you with 
on are 
7 such that they do not promote electro chemi: pertinent facts regarding Lumarith’s electri- 

cal corrosion. Lumarith, cellulose acetate cal advantages. Complete data on dielectric 
. plastic, does not form decomposition prod- strength, resistivity, etc. are included. 

ucts harmful to copper when in contact with Celanese Celluloid Corporation, The First | 
é current carrying wires and moisture. In Name in Plastics, a division of Celanese Cor- | 
, film and foil form, it is used as a protective poration of America, 180 Madison Avenue, 
N. lining for coils, tubes, bobbins and spools. New York City 16. Representatives: Day- 
¥ Lumarith, too, can be molded into these and ton, Philadelphia, Cleveland, Chicago, St. | 
other electrical shapes—in any color, opaque Louis, Detroit, Los Angeles, Washington, | 

or transparent. Lumarith is tough, resistant D. C., Leominster, Montreal, Toronto. | 

: Lumarith Plastics in Film... Foil... 
; Molding Materials and Other Forms 
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A GUIDE FOR SEALING CABLE DUCTS 


Outlined procedure has been adapted from a book of 
standardized practices of the Boston Edison Company 
























End of Oakym 
> string here 


SEALING CABLE DUCTS. 














SEALING (a) an empty cable duct, (b) a duct occupied by one cable, (c) a duct occupied 
by two or more cables 


All ducts, whether empty or occupied, 
which lead to stations, vaults or buildings, 
should be sealed at both ends to exclude 
smoke, gas or water from the station, 
vault or building to or from which they 
go. Ducts which lead to fire alarm pedes- 
tals or boxes should be sealed at the man- 
hole end. 


A. Sealing Empty Ducts 
1. Duct plugs of specified length and 
taper, made of either wood or fiber, are 
approved for this use. 


2. When sealing an empty duct, the in- 
side of the duct must first be cleaned 
thoroughly and wiped dry. 


3. Place a duct plug of the proper size 
in the duct mouth and drive it into the 
duct to a snug fit as shown in (a). Do 
not attempt to use cracked or broken 
plugs. Do not drive the duct plug into 
duct so hard that the duct will be 
split. 


B. Sealing Ducts Occupied 
by One Cable 


1. Oakum and elastic sealing compound 
are approved for this use. The sealing 
compound musi be of putty-like consis- 
tency, soft enough to handle easily with 
hands or trowel, but not so soft as to run. 
It must not harden materially when ex- 
posed to the air. 
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2. When sealing a duct occupied by one 
cable, the cable should first be centered 
in the duct, if possible, and the inside of 
the duct cleaned and wiped dry. This is 
necessary to insure that the stealing com- 
pound will adhere. 


3. Roll some oakum between the hands 
to form a soft string of suitable thickness, 
then wind the oakum string around the 
cable and pack it into a solid mass around 
the cable for a depth of approximately 
3 in. Pack the oakum into the duct so 
as to leave 2 in. for the sealing compound. 
The end of the oakum string should 
terminate on the upper side of the cable 
and should be brought out at a point 
approximately 1 in. from the finished 
face of the sealing compound. 


4. Remainder of the duct should now 
be filled with sealing compound, leaving 
a smooth finish flush with the edge of the 
duct. A trowel, first wet with kerosene to 
prevent sticking of the sealing compound, 
should be used for this purpose. To in- 
sure a perfect seal and one that is water- 
tight, the sealing compound should be 
forced against the sides of the duct while 
it is being packed in place. A cross-sec- 
tion of a sealed duct is shown in (b). 


5. When a cable is protected with a 
fairleader, usually no oakum or sealing 
compound can be inserted because of lack 
of space. In this case the firefelt pro- 
tection on the cable should be brought 
hard up against the fairleader. In cases 
where space permits, sealing compound 
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should be pressed in between the fair. 
leader and the duct. 


C. Sealing Ducts Occupied by 
More than One Cable 
1. When a duct is occupied by a num: 
ber of small cables, they should be 
separated and sealing compound put be 
tween them. 


2. The cable should then be brought 
together and treated as one large cable, 
proceeding as outlined under “B.” 4 
cross-section of a sealed duct is show 
in (ce). 


D. Removing the Seal From 
an Occupied Duct 
1. When it is necessary to remove tl 
oakum and sealing compound from ! 
duct, the sealing compound on the upp# 
side of the cable should be removed un 
the oakum is found. 


2. Pull out the oakum, thus loosenit 
most of the sealing compound. The * 
maining sealing compound can then * 
easily removed with a small screwdrive 


3. Sealing compound should not 
come hard or brittle. When removed fra 
the duct, it should be saved for futw 
use. Approved compounds are not ® 
jurious to the hands and can be washel 
off with kerosene. 






Highlights of Anaconda 
messages to the public 


res POSTWAR ELECTRICAL POSSIBILITIES 





















... America’s electrical future is 
limitless... with victory, expand- 
ed use of electric energy will 
affect everyone—industrialist, 
dealer, housewife — employment, 


... but this fact is all important: 
when you plan your electrical fu- 
ture, start with wiring. Adequate 
wiring will be essential to full 
utilization of tomorrow’s electri- 


... by all means, bring the power 
engineer from your local utility 
and your electrical contractor 





into your advance planning. | 
Unwired planning will cost youa 








i 
' 
prosperity, living.” cal possibilities... and that ap- | lot more than planned wiring!” 
plies to municipality or factory, | 
i business or home...” 
a as ad 
m 
be 
ne 
kh Anaconda Wire & Cable Company is devoting its current advertising 


. to spreading public knowledge and appreciation of what the electrical 


wn 


industry means to the country and to postwar prosperity. 


Obviously, adequate wiring will be essential. The wider the recog- 
nition of this, the better business for everyone... utility, contractor, 
wholesaler, manufacturer. 


And now is the time to lay the foundation for tomorrow’s electrical 
needs. More and better wiring should be a part of every postwar plan. 


44220 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 


Aurfion 





ewcal Unter and Cables of Copsper are the Life Linea off rn 
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Lineman’s “Shorthand”—Abbreviations used by New England Power 


System to Save Time in the Making of Field Notes 





For Pole Inspection 


For Inspection 
and Replacement Reports 








Treatment 
Bt —Butt treated 
Cc —Full length treated, creosote 


ZA -—Full length treated, ZMA 
Mon —Full length treated, Montan wax 
creosote 

GS —Full length treated, green salt 

IBt —Incised—Butt treated 

U —Untreated 
In case of doubt or indefinite 
records, omit treatment abbre- 
viation 


Species of Wood 


Ch —Chestnut 

RC —Western red cedar 

NG —Northern or native cedar, some- 
times called Eastern or white 

SP —Southern pine 

NP —Norway pine 


Hem —Hemlock 
When using abbreviations place treat- 


ment first followed by specie, thus— 
Btch = Butt treated Chestnut. 











} 
A —Anchor | P —Pole 
| AG —Anchor and guy | Pr —Pair 
Attch —Attachment | Pri —Primary 
Av —Avenue | PS —Police Signal 
B —Backward or back | PT —Postal Telegraph 
Bk —Broken Py —Private 
| | Bkt —Bracket | Rf —Reinforce 
1 } Ca —Cable | Rt —Right 
| Ckt —Circuit Rd —Road 
Ci —Clearance | RGB —Rock Guy Bolt 
| Cor —Corner | Rm —Remove 
Crk —Cracked | Rpl —Replace 
Xg —Crossing RR —Railroad 
| Xm —Crossarm R/W —Right-of-way 
‘ Co —Cutout Ss —Stub 
| Da —Double arm St —Street 
"t DBA —Double buck arm WwW — Wire 
Dvwy— Driveway Ss —Service 
AA —Extension arm Sec —Secondary 
Fx —Fixture Sd —Side 
FA —Fire alarm S-G —Stub and guy 
G —Guy Sth —Straighten 
GL —Ground line Std —Standard 
Het —Height Tf —Transformer 
| HT —High Tension Trsf —Transfer 
| H Ht —Hollow heart T-W —Re-tie loose wires 
| Jct —Junction TG —Tree guy 
LA —Lighting arrester Tel —Telephone 
LT —Low tension Tm —Trim 
Let —Light US —Undersize 
My —Move UG —Underground 
Out —Outrigger arm Ww —Wire 
PB —Push brace W PH —Woodpecker holes 
Pkt —Decay pocket WU —Western Union 





Mixed Voltage Ratings 
in Capacitor Bank 


By V. R. PARRACK 
inia Public Service Company 
Charlottesville, Va. 


virgo 


Opportunity to observe the be- 
havior of shunt capacitors in rather 
unusual arrangement is afforded by 
an installation recently completed on 
the system of the Virginia Public 
Service Company. In total, 900 15- 
kva. capacitors are used. They are 
installed at a substation in five ad- 
jacently placed banks of 2,700 kva. 
each, thus allowing reactive capacity 
to be added and subtracted in five 
equal steps up to 13,500 kva. 

All five banks are Y-connected to 
the 10.5-kv. substation bus extension 
of slotted iron pipe. Each bank con- 
sists, as is shown in the diagrams, of 
a double Y with individual capaci- 
tors connected in series-parallel com- 
binations to match the 6 kv. to neutral 
and to provide the proper amperage 
capacity. In three of the banks the 
units are connected as indicated at 
the right of the diagram and in the 
two other banks as at the left of the 
diagram. The nominal current per 
leg of each Y is thus 75 amps. 
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As in similar installations on other 
systems it was the idea here that the 
individual capacitors might some day 
be available for general distribution 
system use. Single-phase primaries 
of 2,300 volts are usual on the Vir- 
ginia Public Service system, but there 
is also some 3,450-volt distribution. 
This is the reason a certain number 
of 3.6-kv. capacitors were included in 
the bank installation. Because of the 
6 ky. to neutral it was impossible to 
use 2.4-ky. units throughout unless 












































operation at considerably under uni 
rating were accepted. Abd that, ¢ 
course, would require a larger nyp, 
ber of units to supply the require 
capacity and would cost more money, 

Each of the five double-Y } anks jg 
switched by a 50,000-kva. oi! circyj 
breaker. In relation to the short-jp. 
cuit capacity of the system at th 
point where the capacitors are jp. 
stalled, these breakers are too small 
But breakers of adequate interrupting 
capacity would have added greatly t 
the cost of the installation. It jas 
anticipated that most troubles thy 
might occur in the capacitor bank 
would fall far below short circuit jn 
current magnitude and that a 50,000. 
kva. breaker would be amply able ty 
handle them. And to protect againg 
the remote possibility of dead shor 
circuit a set of fuses was installeJ 
ahead of each circuit breaker. 

In addition to its features of cop. 
venience and flexibility in groupin; 
the units of a bank, the double-Y |ay. 
out also provided a protection means 
The neutrals of the two Y’s are no 
grounded, but float free. In the cay 
of the 2.4- and 3.6-kv. unit combina 
tion the neutrals are tied together 
through a current transformer. In the 
other case a potential transformer i: 
used. In each, any trouble in either 
Y will cause a displacement betwees 
the neutrals, thus energizing the trip 
coil and opening the breaker. 

Each of the five capacitor banks i 
contained in a separate bay and ther 
is a space between the old substation 
structure and the first capacitor ba) 
The iron pipe bus spanning this spac 
has no connections on it and ¥# 
clamped only at the ends. From thi 
section of the bus there comes } 
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Fuses 








10.5 kv. iron pipe bus 


























ARRANGEMENT of capacitors in Y connection to 10.5-kv. bus 
C, = Six 1.2-kv. units in parallel. C; = Eigh 
3.6-kv. units in parallel. T, Trip coil operated by potential transformer. Ts = Trip 


C, = Twelve 2.4-kv. units in parallel. 


operated by current transformer. 
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CIRCUIT BREAKERS 


They employ an overload trip unit that is FULLY ELECTRO- 
MAGNETIC and have definite and instantaneous trip points in- 
dependent of their time delay characteristics. The current carry- 
ing capacity as well as the minimum and instantaneous trip 
points are not affected by ambient temperatures. A true inverse 
time delay in the hermetically sealed unit allows the passage 
of inrush current. However, continued overload opens the 
breaker in time inverse to the ratio of the current. 


gE FINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Est. 1888 


102 PLUM STREET TRENTON, N. J. 


TIME DELAY ON OVERLOADS 


The magnet coil surrounds a hermetic- 
ally sealed liquid filled cylinder con- 
taining an iron plunger which while 
normally out of the magnetic field 
moves into it on overloads, the liquid 
controlling its speed. As the plunger 
rises to the top of the cylinder, the 
magnetic flux increases to its maximum. 
At this point the armature is attracted 
and operates the latch. 


HIGH SPEED LATCH 


The armature, on engaging the lower 
leg of the lock (a) rotates it so that the 
tooth of the catch (b) passes through the 
cut portion of the lock (c) and opens the 
contacts. Of all known latches this one 
acts with the least amount of friction and 
mechanical delay. The latch collapses 
only on short circuit or overload condi- 
tions even if the handle is purposely 
held in the “on” position. 


HIGH SPEED BLOWOUT 


The stationary contact is coiled around 
an insulated iron core connecting steel 
plates to form a U-shaped magnet. On 
overloads and short circuits, the current 
flowing through the contact creates mag- 
netic lines which force the arc into the 
arcing chamber and blow it out. As the 
value of the current to be interrupted 
increases, the quenching effect becomes 
greater due to intensified magnetic field. 





















































HEADQUARTERS FOR MOLDED 
CARBONS, GRAPHITES, METALS 
and COMPOSITIONS 


Brushes and Contacts 
(All carbon, graphite, metal, 
and composition types) 
Rare Metal Contacts 
Bearings 
Welding Rods, Electrodes, and 
Plates 
Brazing Blocks 
Rheostat Plates and Discs 
Packing, Piston,and Seal Rings 
Carbon Regulator Discs 
Sintered Iron Components 
Carbon Pipe, etc. 


No. 





. a new Stackpole high-purity graphite 


for chemical and metallurgical analysis 


Spectrographite No. 1 is made by a 
special process recently developed by 
Stackpole. Whereas normal graphite 
anodes contain total impurities on the 
order of .02 to .05%, Spectrographite 
contains less than .001%. Thus, it is 
used in analyzing such things as 
batches of molten metal, or in check- 
ing the purity of liquids by the spectro- 
graphic process. 

Ordinarily, high-purity graphite is 
made only by specialized chemical 


manufacturers, and is of interest on! 
to chemists and metallurgical eng: 
neers. In this case, however, we belie 
Stackpole Spectrographite No. 1 
prove generally interesting to reades 
of this publication—not so mud 
because you might use it, but becaus 
it offers a convincing illustration ¢ 
the progressive engineering behis: 
the many Stackpole molded carbos 
graphite, and metal compositi0 
products you do use. 


Spectrographite No.1 is supplied up to 12” lengths in %", 


44", and “¢" diameters. 


Complete details on request. 


STACKPOLE CARBON CO., ST. MARYS, PA. 


STACKPOLE 


EVERYTHING IN 


CARBON BUT DIAMONDS 








adible tone when the capaci- 
nergized. The sound changes 
.e as changes are made in 
e nuinver of banks connected, loud- 
t when all. are on. It is supposed 
at the sound is caused by the slotted 
» acting as a tuning fork in a sort 
maguetostriction phenomenon. 


ainis 
rs alt 
volt i} 


pray Cools Air 
or Network Vault 


Special vault and_ transformer 
poling facilities, akin to a rudimen- 
ry air-conditioning system, keeps 
he air inside the underground net- 
ork transformer vault serving one 
f the larger Louisville, Ky., hotels 
bout 20 deg. cooler than outside 
ir during severe summer spells. The 
ault houses three 500-kva., three- 
ase network transformers and is 
he largest installation on the under- 
round network of the Louisville Gas 
Electric Company in the downtown 
ea. Layout of the vault is shown, 
ith the general arrangement of the 
poling system indicated. 

Air from an alley, adjacent to the 
ault, is drawn at ground level 
brough a grating-covered concrete 
uct that passes downward and 
hrough the vault wall into an excel- 
or-filled spray chamber 4 ft. x 
ft. 6 in. x 2 in. thick. Water at 
5 deg., from a tap in the hotel deep- 
ell line is sprayed over the excel- 


sior (a wartime substitute for steel 
wool) through a 34-in. pipe, drilled 
at intervals with fine holes. The 
spray pipe runs the top length of 
the spray chamber and is equipped 
with a manually adjusted regulating 
valve to control water flow. Dis- 
charge water from the chamber flows 
to an adjacent sewer in the hotel 
basement. 

Air from the spray chamber dis- 
charges into an adjacent plenum 
chamber 4 ft. x 5 ft. x 1 ft. 6 in. 
thick from which two ducts lead to 
}-hp., three-phase fans which blow the 
cooled air directly against two of 
the three network transformers. 

Several factors combine to make 
this cooling system effective. In ad- 
dition to cooling the incoming air 
by direct contact with the 55 deg. 
water spray, heat (latent heat of 
vaporization) is also drawn from the 
air to vaporize the moisture entrained 
in the air passing through the spray 
chamber. This cooled air, imping- 
ing directly on the transformers from 
the fans, tends to break up any stag- 
nant film of hot air on the trans- 
former cooling surfaces. At present 
the air is discharged against only 
two of the three network transfor- 
mers, the third is located in a sepa- 
rate compartment of the vault and is 
cooled by an auxiliary blower. 

No exact record has been kept of 
the amount of water used by this 
cooling system per day; however, it 
is estimated that several hundred gal- 
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YOUT of rudimentary air-conditioning system used in large Louisville network vault 
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lons are used in 24 hours. The 
cooling fans are operated 15-18 hours 
per day in hot summer weather, be- 
ing cut off automatically at a pre- 
determined hour by a time switch. 
Cooling water, however, is allowed 
to run through the spray chamber 
continuously. 

Cost of operating the cooler is con- 
fined to the cost of the current con- 
sumed by the fans since the hotel 
makes no charge for the cooling 
water used. 

It is of incidental interest that 
excelsior has proved an adequate 
wartime substitute for metal wool in 
the spray chamber. It has been 
necessary, however, to change the 
excelsior more frequently as might 
be expected. A new charge is re- 
quired about every two months. 


A.C. Arc Welder 
Demagnetizes Tools 


Ingenuity has often led to the use 
of arc welders to solve problems other 
than in the fabrication of metals. 
Among these have been the use of 
d.c. equipments in thawing out pipes 
and in warming up airplane engines 
on cold mornings. A recent applica- 
tion is of a General Electric a.c. arc- 
welding transformer, equipped with 
stepless control, to demagnetize steel 
parts by a method similar to that em- 
ployed by jewelers in demagnetizing 
watches, reports R. F. Wyer, General 
Electric welding engineer. 

This method was used by E. L. 
Bailey, electrical engineer at the 
Chrysler tank plant in Detroit, to 
remedy trouble caused by metal parts 
clinging to dies which had become 
magnetized. Five or six turns of cable 
were wrapped around the die and a 
heavy 60-cycle alternating current 
from a 500-amp. a.c. welder was 
passed through the cable, the current 
then being gradually decreased by 
turning the current-control crank on 
the welder. This procedure is now 
regularly employed in the Chrysler 
plant. 

The widely expanded use of highly 
hardenable alloy steels since the war 
began has brought to light numerous 
instances where permanent magne- 
tism has caused trouble in arc weld- 
ing, as well as in the operation of 
tools. 
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“Phosphorized Admiralty —and 
its dezincification-resistance 


The qualities of this condenser 

tube material as confirmed in 

actual performance and re- 
ported by Scovill engineers 


Millions of pounds of Phosphorized 
Admiralty are now in use in heat ex- 
changer and condenser service — some 
since 1939 when this Scovill material 
was first introduced. Phosphorized Ad- 
miralty has built up a remarkable per- 
formance record and its resistance to 
dezincification is of a high order. 

An explanation of this may be of 
interest. 

The dezincification-resistance of 
Phosphorous bearing brasses is well 
known. 

The marked influence of a very small 
percentage of Phosphorous in control- 
ling this form of corrosion of Brass has 
been the subject of considerable re- 
search. In this connection, much interest 
has been shown not only in the actual 
ability of Phosphorized Admiralty and 
other phosphorized brasses to inhibit 
dezincification but in the reasons for the 
beneficial effect imparted to such alloys 
by Phosphorous. 

Several theories have been advanced 
and much investigational work has been 
carried out to explain the inhibiting 
action of Phosphorous in brasses under 
service conditions which would nor- 
mally result in dezincification of the 
metal. This problem will be better 
understood by a consideration of the 
properties of Phosphorous and its 
compounds. 

Phosphorous is non-metallic in charac- 
ter and enters into combination with 
Oxygen to form a series of oxides. From 
Phosphorous and its various oxides, 
a number of metal salts may be ob- 
tained. With the exception of Sodium 
and Potassium salts, these metal com- 
pounds are, in general, insoluble in 
water. In some cases, these salts exhibit 
colloidal properties to some degree. The 
end product of the oxidation of Phos- 
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phorous gives ortho-phosphates and, in 
the presence of sufficient Oxygen, ortho- 
phosphates will be found. 

One interesting detail in connection 
with the compounds of Phosphorous is 
the behavior of Tin and Phosphorous 
when they are present in the same solu- 
tion. Tin Oxide in colloidal solution 
readily takes up or absorbs Phosphates 
and this reaction usually hastens the 
precipitation of Tin in a very insoluble 
form. It was earlier believed that this 
reaction was entirely of a _ colloidal 
nature, but, recently, it has been shown 
that a definite compound of Tin Phos- 
phate is formed, at least in certain con- 
ditions. This particular reaction be- 
tween Tin and Phosphorous compounds 
is stressed because it has been noted in a 
research on the dezincification of brasses 
that the presence of Tin in itself retards 
dezincification to some extent; but the 
addition of Phosphorous (as in Phos- 
phorized Admiralty metal) is neces- 
sary to prevent dezincification of the 
alloy. 

If the foregoing discussion of the for- 
mation of insoluble and colloidal metal 
salts of Phosphorous is remembered, the 
dezincification-resistant property im- 
parted to Brass by the addition of 
Phosphorous can more readily be ex- 
plained. In services where dezincification 
of Admiralty metal or other brasses has 
been experienced, the phosphorous con- 
tent of the dezincification-resistant 
alloys probably promotes the formation 
of a protective film (in the nature of a 
metal phosphate or phosphide such as 
Copper Phosphide Cu;P2), which coats 
the metal surface at initially corroded 
areas and arrests further action at 
such areas. 

The reactions which take place in the 
formation of the phosphorous contain- 
ing film may or may not be complex in 
nature, as may be anticipated from the 
above remarks on the chemical reactions 
of Phosphorous. Thus, in the early 
stages of corrosion, Phosphorous, to- 
gether with Copper, Zinc and Tin may 
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pass into solution and the Phosphorous 
may then combine with certain of the 
metal ions in solution to form an insoly. 
ble compound which coats the meta] 
surface as a stable impervious film. The 
formation of this compound may involve 
nothing more than introduction of ions 
of the reacting elements into the solu. 
tion, followed by precipitation and 
deposition of certain combinations of 
such ions on the metal surface. 
It is probable, however, that a more 
complex series of reactions takes place 
and may be better explained by con- 
sidering the existence of colloids in the 
medium in contact with the metal sur- 
face. In this connection, it may be 
pointed out that very minute quantities 
of colloids in a solution often times pro- 
duce a profound change in the behavior 
of such solutions. In the plating of 
metals, for example, colloids in the plat- 
ing bath may alter the type of plate, 
may prevent plating altogether, or may 
change the conditions (current density, 
voltage, etc.) at which satisfactory plat- 
ing may be carried out. The subject of 
plating is introduced in this discussion of 
colloids because dezincification may be 
looked upon as a plating operation in 
which Copper is plated upon the brass, 
usually in the form of a porous, brittle 
mass. In the case of Phosphorized A¢ 
miralty tubes, colloidal Tin Phosphde 
or other metal phosphates may play a 
important part in preventing dezinci- 
cation of the alloy. 
This discussion of the part which 
Phosphorous plays in preventing & 
zincification of Admiralty metal ans 
other Brasses has necessarily been bneé 
and has been presented only because 
the interest which has been shown 
this subject. 
Wherever dezincification of Admiralty 
metal tubes has been a serious corrosio 
problem, the use of Phosphorized Ad- 
miralty metal tubes is suggested. Thi 
alloy combines the general excellent oo 
rosion-resistant properties of Admiralty 
metal, a desirable fine grain structure d 
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the finished tubes, favorable physical 
properties and a very definite improve- 
ment over Admiralty metal in its very 
marked resistance to dezincification. 
While Phosphorized Admiralty was 





developed primarily for oil refineries 
and gasoline plants because in those 
places the phenomenon of dezincifica- 
tion is pronounced and widespread, it is 
equally applicable to any situation 
where dezincification of Admiralty is a 
problem — particularly at elevated 
temperatures. 

“Phosphorized Admiralty tubes” 
for condenser and heat exchanger 
service are covered by patent 2,224,095 
and can be legally supplied only by 
the owner of this Scovill Manufac- 
turing Company patent, or one of its 
licensees. 


Scovill Offers 3 Services 
to Tube Users 


1. Information, like that appearing on 
these pages, which will help keep 
engineers informed of recent develop- 
ments and recent thinking in the 
matter of condenser tubes. The new 
“Condenser Tube Booklet’”’ — a part 
of Scovill’s Service in Manuals is 
available, free, from Scovill Manu- 
facturing Company, 24 Mill Street, 
Waterbury 91, Connecticut. 


. Research in Metals is another Scovill 
service, intended to establish new 
knowledge about metal alloys which 
will help develop better performance 
on the part of Scovill condenser tubes. 
Scovill Service in Metals also in- 
cludes the testing of raw materials, 
the testing of finished tubes before 
shipment and the analysis of prob- 
lems arising from tubes in service. 


. Individual recommendations for each 
customer’s requirements constitute 
the third Scovill service. Service 
in Men brings you a wealth of ex- 
perience to help you obtain the best 
results and to eliminate trouble 
causes. 


Scovill 








= 





Limitation order L-154 issued by the 
OPM, limits the use of nonferrous 
condenser tubes in land power stations 
to Muntz metal for fresh water plants, 
and Admiralty metal for salt water 
plants. No nonferrous metals contain- 
ng more copper and more tin than 
these two are permitted by the order. 











ELECTRICAL WORLD e@ 


SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals... Service in Metals »..Service in Men 
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*“Romey says, 


“This is the way we 
handle copper rods” 


Every coil is inspected, cropped and securely 
tied while on the conveyor chain. 


This eliminates all scraping and scratching. 


We have bare and weatherproof wire avail- 
able for quick shipment. 


Send us your inquiries. 


“SALES OFFICES 


NEW YORK 17, N.Y. PITTSBURGH 19, PA. 
CHICAGO 6, ILL. RICHMOND 24, VA. 
BOSTON OFFICE PHILADELPHIA 7, PA. 
Marshfield Hills, Mass. LOS ANGELES. CALIF. 
CLEVELAND 14, OHIO DETROIT 2, MICH. 


See Your Telephone Directory 


SRAME CABLE, 


CORPORATION 


ROME ° NEW YOR K 
















HOW TO DETERMINE 


SIZE OF SECONDARY CONDUCTOR 
TO PREVENT LAMP FLICKER ' 


By S. LUBIN2 and F. B. SCOTT.® Engineer, REA Technical Standards Division 


A procedure for the solution of the flicker problem termine the allowable percent of voltage fluctuation 
as outlined in the first of this series of reference and (2) to convert that value to allowable percent of 
sheets. Accompanying charts are used (1) to de- transformer and secondary impedance drop. 














Chart I shows the permissible percent 
of voltage fluctuation for a varying num- 
ber of fluctuations (or motor starts) per 
unit time. (Chart reproduced from Etec- 
TRICAL Worwp, January 25, 1941, page 35.) 

Example—A three-phase, 7'-hp., 220- 
volt motor starts six times per hour. 

Against six fluctuations per hour on the 
curve read 3.6 percent allowable voltage 
fluctuation, V. 


“~y" 





w 





line of irritation 

Chart II is used for converting allow- 
able percent voltage fluctuation to allow- 
able percent of transformer and secondary 
impedance drop. 


Equation of chart: Z=— 1,000 WV /IE, 
where 
3 7) 2 60 4 3 Z = Allowable percent of transformer 


Fluctuations per Hour Fluctuations per Minute Fluctuations per Sec. and secondary impedance drop. 
wa W = Transformer kva. per phase. 


001002 005 O} 020305 12 345 0 WW 50 100 20 500 1000 V = Allowable percent voltage fluctua- 
Fluctuations per Minute tion. 
I = Starting current. 
E = Rated secondary voltage, phase to 
neutral. 
Instructions for use of chart: 
1. Use value of V obtained from Chart I. 
2. Connect V and W. Mark intersection 


Percent Voltage Fluctuation = 
nN 














on A. 
3. Proceed from A to E. Mark inter- 
section on B. 

4. Connect B and I. Intersection on Z 
is allowable percent voltage fluctuation 
under actual bad conditions. 

Example—Three 3-kva. Kuhlman trans- 
formers are used to serve the motor in 
the previous example. The starting cur- 
rent (from Table I) is 120 amp. Assume 
that the starter used limits the starting 
current to 35 percent of this value. Then, 
I = 42 amp. 

1. From Chart I value of V = 3.6 per- 
cent. 

2. Connect V = 3.6 percent with W =3 
kva. per phase. Mark intersection on A. 

3. Proceed from A to E = 220/1.73 = 
127 volts phase to neutral. Mark intersec- 
tion on B. 

4. Connect B and [=42 amp. Then 
Z = 2 percent. 








CHART I 
1Second of three reference sheets; series began 
in ‘Electrical World,’ Feb. 5, 1943, page 81. 
2Engineer, on leave of absence. 
8Senior Engineer. 
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How to Test 


Insulating Materials * 
6—Influence of Water 


By A. E. PARKINSON 


Continental-Diamond Fibre Co., 
Newark, Del. 


Water being a better conductor | 


than dry air and most insulating ma- 
terials, the natural consequence is that 
the more water that is present in or 
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Power Factor or Loss Factor 
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Water Content in Percent 











FIG. 2—Variations with water content in 
power factor and loss factor at 10° cycles 
per second of various grades of Dilecto 


around a dielectric the greater the 
effect (adverse) on the electrical 
properties. 

Insulating materials, such as the 
type being considered here, differ 
greatly among themselves in resist- 
ance to water, whether in liquid form 
or as moisture vapor. Laminated 
phenolic plastics and similar products 
have excellent water resistance, al- 
though the several grades differ to 
some extent. Vulcanized fiber, on the 
other hand, has a relatively poor water 
resistance. Other materials, such as 





*This series began in “Electrical World,"’ Dec. 
It, 1943, issue. 
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uthnenanss 
Insulation Resistance, Megohms 

a 

a : Exposure* Immersio:,+ 

aterial ry 

1 4 1 1 | are: 
aS 
Deets RHI asks s oais vs ks 750,000 | 2,300 670 480 67,600 3,400 1,159 
sesccesasscsceese 340, 2,000 100 65 54,300 1,450 ‘44 
VeRO oss ciincncscdcpatos: 234,000 120 25 20 7 0.65 05 
Diamond Vulcanized Fiber....| 185,000 30 8 5 0.15 0.04 O04 








* Days at 90 percent relative humidity and 95 deg. F. 


+ Days in water at 75 deg. F. 


resin-impregnated vulcanized fiber, 
have water resistance or a water ab- 
sorption value between the foregoing 
mentioned degrees. 

The influence of water is indicated 
in the graphs where several electrical 
properties are plotted against the cor- 
responding moisture content of the 
material. The curves (Fig. 1) for di- 
electric strength of a laminated phe- 
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FIG 3—Variations with water content in 
dielectric constant at 10° cycles per second 
of various grades of Dilecto 











nolic plastic, Dilecto, were obtained 
from 4-in. thick samples which were 
immersed in water for various periods 
up to a maximum of seven days. For 
the various grades selected XX ab- 
sorbed the least moisture and showed 
the smallest drop in dielectric strength, 
while X absorbed the most moisture 
and showed the greatest drop in 
strength, with LE a little better. 

The effect of moisture content on 
the dielectric constant and on the 
power factor and loss factor of grades 
XXX, XXXP and LE Dilecto im- 
mersed in water for periods up to a 
maximum of one week is shown in 
Fig. 2 and Fig. 3. Samples of the 
same grades placed in an atmosphere 
of 90 percent relative humidity for 
similar periods give very similar 
curves. In each case grade LE ab- 
sorbed the most moisture and showed 
a much greater deterioration in prop- 
erties than the two other grades. 
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The effect of direct water imme. 
sion on the insulation resistance, whil. 
similar to that experienced at high 
humidities, is neither identical jo, 
necessarily even relative. This cond). 
tion is best explained by some specific 
examples, as listed in an accompany. 
ing table. 























Transformer Gin 
for 1,200-Lb. Lifts 


Wisconsin Electric Power Con. 
pany, Milwaukee, uses the illustrated 
pole top gin for installing and replac. 
ing distribution transformers up to 
1,200 lb. (25 kva.) in weight. 

The gin consists of a 4-in. square 
hard maple upright fitted at its lower 
end with an inverted steel hook 
formed from 4x33-in. steel. This hook 
is placed over the secondary crossarm 
on the pole. Rope lashing is used to 
fasten the gin to the pole at the pri- 
mary arm level. 

Blocks used in hoisting the trans- 
former are fastened in an eye at the 
end of bracket of 4x2-in. steel, which 
projects 12 in. from the vertical gin 
mast. A sketch of the gin is shown. 
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£2" steel! straps 


me: ye for block 
and tackle 


gr ee 
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band 


~ 4x46 maple mast 
, "Rope lashing 


------I "spacer block 
Gh’ x 38 steel strap 
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ASSEMBLY DETAILS of transformer 90 


February 19, 194! 

















Two good names to include in your 
present and postwar plans for switch- 
gear, switchboards and panels. No 
contract too BIG none 
too small to receive the 
personal attention of 
our skilled Electrical 
Engineers. 

* Write for Catalog. 
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SECONDARY VOLTAGE DROP 
TO CONCENTRATED LOADS 


| HOW TO DETERMINE 







































































2,000— — a. — 2,000 
ry By using tabulated multi- 25.0—— 3 
7 pliers, the nomograph shown > a 
7 can be used to determine volt- 20.0—1— — 
“A age drop from the transformer a a ‘€ 
1,500 — to individual concentrated loads + +— 1,500 
eal on both 115-volt, two-wire, and 15.0—-— bi 
115-230 volt, three-wire second- +r 
’ ‘+ ary circuits. The multipliers ra # 
4 given take account of slight un- 10.0 —— ® 
a balance in three-wire second- é4<8- a 
aries. Scales of the chart are 3.0—— 
1,000 — drawn to give the voltage drop 79—1~ +H— 4,000 
all to concentrated loads on a two- ‘ a 
1 a 900 — wire secondary run, using No. 6 6.0—+- I. 900 
al copper. zi s 
| - goo— While the chart is intended eit \— 800 
to yield the drop to individual oo 
4 loads measured from the trans- 4.0—T- 
| 700 — former located at one end of x § When 3 
' ae the secondary, the total voltage 3.0—- — 
drop to the end of the circuit + | 600 3 
600 — can be obtained by adding the os L 
= increment voltage drops to the + oad . 
individual loads. 2.0—7— 4 
sg 500— To use the chart, place a e = Pome Ps 
+ straight edge from (scale A) = a ae £ 
= ” load in watts to (scale C) the > + - 2 
s distance from the transformer S. 5 = 
8 400 — in feet. The line will intersect a 7 Type of Circuit pe y 
scale B, voltage drop for a two- ~ 1.0—— y Circuit | Multiply 5 
7 wire circuit of No. 6 copper. 0.9—+— Wire N Voltage by = = 
For other circuits, as shown in 0.8—t— Size, Wires " 
the table, multiply by the num- ei No. 
ee 7 .t—— 
300— ber indicated. aie r-— 300 
ls El 2 Cu. 115 0.396 
275 — wack. 2 Cu. 3 |11s—230| 0.119 278 
: 3 Cu. 2 {115 0.5 a 
250— a 3 Cu. 3 |115—230) 0.15 250 
a tcu. | 3 fis—2s0l 0.189 
u. oo 2 = 
225 = —- 6 Cu. 2 115 1.0 ian 
Pepe 6 Cu. 3 115—230 0.3 
200— = 8 Cu. 2 /115 1.59 }-— 200 
0.25-+- 8 Cu. 3 |115—230) 0.48 
+ 10 Cu. 2 j115 2.53 
175 — + 10 Cu. 3 115—230) 0.76 > 176 
0 a 1ACSR) 2 /|115 0.515 
Tr 1ACSR; 3 = |115—230) 0.155 
150— Ba | H— 150 
0.15 —— 
| 25 4 + p=. 128 
0.10 —j— 
| 0.09 — 
0.08 —{— 
| 100 — 0.07 —- Beas 
) Scale A Scale B Chart prepared by Pery Shelley Scale C 
| | | Oklahoma Gas & Electric Company 
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AIDING 


WOMANPOWER 
ON THE 
HOME FRONT 


‘ de. No mov- 
etre of mate- 


program. 
ion | idered © 
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. ck forces individuals 
ndry services, 
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“Two million geet sik supplies 


involv 
ble parts are invo 
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Put aluminum sole plates on those 
irons and you boost their efficiency. 
Heat travels fast from heating ele- 
ment to working surface, because 
aluminum has such high heat conduc- 
tivity. What an easy way to speed 
the laundry work by the country’s 
woman power! 

Aluminum sole plates have proved 
themselves. They were used on thou- 
sands of electric irons before the war 
sidetracked from civilian production 
all of the metal Alcoa could make. 
Their lighter weight was utilized in 


two ways; to broaden their ironing 


IALCOA 
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surface, thus speeding up their work, 
and to achieve maximum lightness. 

There now exist procedures under 
WPB whereby you may be able to 
obtain approval for the use of alumi- 
num on your projects. Those who 
wish to use aluminum for the above 
purpose should apply to Aluminum 
and Magnesium Division, WPB. 
Washington 25, D. C. 

Alcoa engineers will gladly work 
with you on fitting aluminum into 
your products. Write ALUMINUM 
2138 Gulf 


Building, Pittsburgh, Pennsylvania. 


COMPANY OF AMERICA, 


(715) 
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The FRAHM VIBRATING-REED 
HAND TACHOMETER requires 
no contact with the rotating ele- 
ment and is unique for measuring 
speed of totally enclosed machines 
and other equipment where the end 
of the shaft is not accessible. The 
only mechanism is a set of accu- 
rately tuned steel reeds which vi- 
brate by resonance according to the 
speed of the machine with which 
the instrument is held in contact. 


This principle and the method of 
indication are unique among speed 
measuring instruments. The Frahm 
Tachometer is as accurate as it is 
simple, with no parts to wear, ad- 
just, lubricate or renew. It can be 
used in any position and will give 
years of trouble-free service. For 
hand use in servicing, installation 
and maintenance wah also built in 
types for permanent mounting. 
Various ranges available from 900 
to 30,000 r.p.m. 


For a complete description of Frahm 
Tachometers together with lists of 
types and ranges commonly supplied, 
write for Bulletin 1710-W. 


The JONES HEAVY DUTY HAND 
TACHOMETER is used for indicat- 
ing r.p.m. and surface speeds of all 
types of machinery in which the 





moving parts are readily accessible. 
Simple, rugged and reliable, it is 
built to maintain accuracy in hard, 
everyday service. Scale has equal 
divisions throughout the 360 de- 
grees of pointer deflection. The in- 
strument can be operated in either 
direction of rotation and in any 
position. Single and triple range 
models up to 12,000 r.p.m. sup- 
plied complete with carrying case 
and accessories. 


Write for descriptive Bulletin 1710-W. 





JAMES G. BIDDLE CO. * puitaccvenia 7, pa 
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Save Material-Spa.:. 
With By-pass Swit: hes 


By J. E. GOODWIN 
Superintendent, Electrical Engin: ng 
Compan 


Indianapolis Power & Light 
Indianapolis, Ind. 


Three conventional regulator py. 
pass switches replaced nine disconneg 
switches formerly used for s itching 
out regulators in each of the installa. 
tions of 2,400-volt, step and in duction 
type voltage regulators, shown. on the 
system of the Indianapolis ! ower § 
Light Company system in Indiana, 4 
notable saving in material and mount. 
ing space resulted, leading to more 
clean-cut and simplified arrangements, 








Case I—Here a set of three 18-kva. 
2,400-volt, single-phase step regula. 
tors mounted on a wood platform use 
three R. & I. E. 100-amp. regulator 
by-pass switches instead of the nine 
| 50-amp. porcelain cutouts former) 
| employed. 








Case II—In this installation © 
three 38-kva., 2,400-volt, 200/411 
amp. induction regulators, on a w ood: 
pole structure, Kearney 400-amp. re¢ 
ulator by-pass switches eliminated 
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that makes the L-M ROUND-WOUND 
transformer a better transformer i 





ais 






Continuous silicon strip steel in 
various widths makes possible a 
wound core. 
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here are other modern distribution transformers, 





t no other distribution | transformer is designed 
d_buile quite the same ; as the L-M ROUND- 
ae 

OUND Transformer. .» L-Me engineers have 
veloped a method wheteby they secure an in- 





Rrently ideal combination of coil and core assem- 
. In addition, L-M ROUND-WOUND Trans- 
riers are being produced in the most mod- 


11- 


} 
00° 






manner. The resulting advantages to you are: 





Core, wound from uniform hot-rolled 


endless silicon strip steel, clamped 3 


ready for annealing. 


INE MATERIAL COMPANY ey 


> 
t- 
f *_ "Hl 















Split gears are placed around insulation 
on each side of core preparatory to wind- 
ing the round coils, 





WOUND Transformer are wound di- 
rectly on to the wound core. 


Ap The round coils of the L-M ROUND- 


It offers you more because 
of its inherently correct 
design, fine materials, and 


superior production methods 


Better regulation at all power factors. 
Better ratio of losses. 

Uniformly low exciting current. 

fs ed high impulse strength. 

. High short-time over-load capacity. 


The L-M ROUND-WOUND Transformer is built 
in accordance with the new NEMA specifications 
and is available in 142 to 25 Kva, 2400 to 7620 
volts, ratings. 


The story of the LM ROUND-WOUND is told — 
with many pictures—in bulletin RW-421. Ask 
for your copy if you have not yet received one. 
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‘Ts growth of the electrical industry 
since its first flickering glow at Menlo Park has 
been in part, a story of insulation. 

For more than fifty years, the Mica Insulator 
Company has been supplying insulating materials, 
keeping pace with the fast growing needs for better 
and more durable products. The early Edison gener- 
ators contained Micanite insulation—still a standard 
specification in electrical equipment. Mica and others 
of our insulating materials have contributed to the 
remarkable growth of electronics since the first 
De Forest Audion made wireless articulate. 

Today’s insulation must stand up under greater 
mechanical and electrical stresses. Electrically pow- 
ered equipment must operate with greater efficiency 
at higher temperatures. Maintenance of peak loads 
over extended periods—prevention of output losses 
over longer transmission circuits—high frequencies 
undreamed of a few short years ago—all have spelled 
the need for new insulating products and new forms 
of old products. 

Mica Insulator Company, through continuing re- 
search and development, has supplied 
new and improved products to meet 
each new demand. Today, in addition 
to Micanite in many forms, it furnishes 
raw and fabricated Mica (through its 
subsidiary, the Munsell Company); 
Lamicoid—a laminated plastic in the 
form of sheets, tubes and rods for all 
insulating purposes; a complete line of 
varnished fabrics and papers marketed 
under the well-known “‘Empire”’ trade 
name; and a wide range of insulating 
specialties sold under the name of 
**"Mico”’ products. 

The Company is therefore in a position to recommend 
impartially the insulation best suited to each particular 
application. Our engineers and technical representa- 
tives can offer unbiased counsel in discussing and 
weighing advantages and limitations. Mica Insulator 
Company products have all been tested in service, in 
hundreds of applications, and have fifty years of 
“*know how”’ behind them. 


1. This huge power magnet, for fast handling of scrap metals, 
contains a specially fabricated Micanite insulating ring. 
Odd-size and unusually shaped parts can be readily cut or 
molded in Micanite. 


2. A few of many Fiberglas applications are illustrated —slot 
wedges, armature end, stator piece and insulating washers. 
Impregnated with plastic resins and laminated under pressure, 
Fiberglas products combine high dielectric strength and excep- 
tional heat-resistance qualities. 


3. Mechanical Lamicoid is easily punched, sheared, sawed 
and machined into many shapes. It has the toughness and 
high impact strength required for such applications as gears, 
pinions, valve discs. 
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Early Edison Bi-Polar Generator con- 
trasted with huge D.C. generator of to- 
day— both users of Micanite insulation. 
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TYPICAL CHARACTERISTICS OF SHEET MICA 
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Chemical Composition (by analysis): Muscovite Phlogopite 
Silica (Si Og) .....ccccccvccee cbbdavce 45.2 40.8 
Alumina (Al2O3) ..... Seopedseneeess 38.4 26.9 
Potash (K20) ......cceeee bacwiaasirs 11.8 12.7 
Magnesia (Mg O)..... Sbeeveeresedoos —_ 7.6 
Ferric Oxide (Fe2O3).......-- cesesecs — 12.0 
Water (H2O) .. 2... cecccccccccccccess 4.6 3.0 

SM Soc Ssiisticcnccccadsseces 2.76-3.0 2.78-2.85 

Hardness: Moh's Scale ......-sseeeeceecss 2.8-3.2 2.5-2.7 

Max. Temperature (deg.)........ eebeeebedes 535 C 1000 C 

at which employable.............-. peeboas 1027 F 1832 F 

Power Factor at 1000 kilocycles........ «ese | .0001~.0004 -004-.07 

Picts GMO. ods cccctovcccccssces 6.0-7.0 5.0-6.0 

Average dielectric strength (volts/mil) of fair 
stained quality, thickness 2/2 mils, tested 
in oil at room temperature with 1-inch 
spherical electrodes............+++0++5 3200 2300 











The selective sorting of Mica radio tube 
supports is shown in the accompanying 
photograph. 

Close control of all plant operations is 
a Munsell “‘must’”—from selecting Mica 
of the right type and grade for a particular 
application through splitting, gauging, 
sorting and punching operations. Applica- 
tions of Mica insulation are so numerous 
and diverse that its selection for any par- 
ticular purpose requires long experience 
and sound knowledge of its properties. 
These vary with the source of supply— 
and our long established relations have 
provided the ab‘lity to meet customer re- 
quirements with Mica from India, Africa, 
Brazil, Madagascar and Argentina, as well 
as from domestic sources. 


Munsell Division 


MICA INSULATOR COMPANY 


Ctories 
Avai 
Ses ae Engraving Lamicoid 
n, Sandwich-t ti. 
at 2 
€ with colored surface and fie 


—su 
8raph-engraving table for panto- 


an ideal materia] 


rigid Opaque, 

translucent, Ppa 

Inclusion of 

ogre Lamicoid, a flexj 

path Pheps colors—designed Princi- 

ee oe rear illumination” in both 
rial and decorative application 


flexible Opaque and 
riicularly suited 


fluorescent for 


material: 
ble sheet 
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Mica Insulator Company 


200 VARICK STREET - NEW YORK 14, N. Y. 


Chicago: 600 W. Van Buren St. >| 


Cincinnati: 3376 Meyer Place . 


Cleveland: 1276 W. 3rd St. > 
Boston: 285 Columbus Ave. 


Detroit: Book Building 


and mechanical applications; Empire Varnished Fabrics and Papers; Mico insulating specialties. 
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epresentatives in principal industrial centers. Micanite and Super Micanite (built up Mica); raw and fabricated Mica; Lamicoid (laminated plastic) for electrical 
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Non-ferrous and 
Staculess FASTENING 


Headquarters 


HEADQUARTERS is ‘‘a chief place of busi- 
ness.’’ So... when you need non-ferrous 
and stainless fastenings, come to Harpers 
. the organization which specializes on 
the manufacture of bolts, nuts, screws, 
washers, rivets and specials made of 
Brass, Bronze, Copper, Everdur, Monel 
and Stainless an organization not 
concerned with common steel fastenings. 
To serve fastening users, Harper stocks 
over 4280 different items . . . employs a 
large staff of engineers and field 
service men... and offers a vast 








construction of a platform was not 
| possible. Use is made of R. & I. E. 100. 
| amp. by-pass switches on each pele 















nine 400-amp. disconnect sw itches 
previously used. 





Case I1]—The three 18-kva., 2.400,. 
volt step type regulators were here 
mounted on individual poles when 


instead of three cutouts or disconnect 
switches that would otherwise have 
been needed to switch these regulators 
out. 





EE 








Case 1V—Three 38-kva., 2,400-volt, 
200/400-amp. step type regulators in- 
stalled on a pole structure. Wood plat- 
form support members were here sub- 
stituted for steel and three Kearney 





a! 
fund of practical non-ferrous and BRASS 100-amp. by-pass switches used in [i re 
stainless fastening ‘‘Know how.” BRONZE stead of nine 400-amp. disconnet it 
Sample this ‘‘Know how” by writing switches for by-passing the regulators re 

in 
(on your letterhead) for a 4-color, COPPER 
84 page catalog. EVERDUR : 

THE H. M. HARPER COMPANY i * 
2611 Fletcher Street, Chicago 18, Ill. MONEL Lightning Arrester 


BRANCH OFFICES: 
New York City + Philadelphia - Los Angeles 
Milwaukee * Cincinnati + Houston 


Representatives in Principal Cities 


HARPER 


ae, te ES Oe Se ee el, Get wet Se es 
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STAINLESS | for Signal Systems 


Having a number of electrodes 
which will not weld themselves to 
Tae eG) > gether, a lightning arrester for signa 

ee systems, railway or otherwise. has 
ae been developed which prevents 4 
stray path for regular signal currents 
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@ The Transtat Regulotor illustroted was 
designed for loads up to 30 KVA, 50/60 
cycles, single phase, input 230 volts, out- 
put 0-230 volts. 


SAmerTran Tronstots are gir - cooled. 
Compact, fully enclosed for protection of 
operator and equipment, they present on 
attractive appearance. Tronstats moy be 
used for controlling electric furnaces, vari- 
able speed motors, testing equipment, etc. 


The smoothness of a potentiometer without power 
dissipation, the efficiency of a transformer without 
cumbersome tap-changing; these are the advantages 
Transtats offer those who require either a continuously 
adjustable voltage or a constant voltage from a fluc- 
tuating source. 


With Transtats in the circuit, there are no current inter- 
ruptions, no arcing, no line surges, no power factor 
reduction. The velvety smooth, practically stepless con- 
trol that Transtats provide may be used over a wide 
range of ratings. Yet Transtats are no more expensive 
in initial installation, power and maintenance costs 
than many other voltage regulating devices. Complete 
information covering manually operated, motorized 
and fully automatic Transtats available on request. 


American Transrormer ComPANy, 178 Emmet St., Newark 5, N. J. 
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GOOD LIGHTING 
GOOD LOOKS! 


EXCELUX 


FUTURLITER 


ARISTOLITE 


—modern as tomorrow! 


And they're efficient, besides. With more than 40 years of 
lighting leadership, GUTH has the engineering experience 


to build real quality into GUTH Lighting. 


Write today for the new Guth Catalog No. 42. 
Leaders in Lighting Since 1902 
* * * * * * * * 


THE EDWIN F. GUTH CO. + 2615 Washington Ave. « St. Louis, Mo. 


(722) 






ERE are three of the new GUTH Commercial Fluores- 
cent Fixtures. A glance tells you they're smartly styled 





Guth FLUORESCENT J 


Vependable Illumination in 
Attractive Fixtures! 


Y 
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and avoids short circuits and £1 ounds 
on the system. The device has » large 
surge capacity and is suital)le for 
mounting on standard ARA termina} 
blocks. 

Construction of the new arrester jp. 
volves an Autovalve block in series 
with an air gap, containing « Rutile 
spacer made of titanium dioxide, 4 
surge voltage, initiated by livhtning 
or other means, breaks down the og. 
ries gap at a consistently low valye. 
This is due to the pre-ionizaticy of the 
gap surrounding the Rutile spacer, 
As the surge current is discharged, 


ARRESTER designed for signa! circuits; 
plastic case removed, showing spears on 
air gap 


the valve block throttles off the power 
follow current and the arrester again 
becomes an insulator which will with. 
stand more than line voltage. 

If the arrester is called upon to 
discharge lightning current beyond 
its capacity, the Autovalve block mai 
permanently break down, thus losing 
its ability to cut off power follow cur- 
rent completely. When this happens 
one of the spears on the spear gap wil 
burn away and the circuit will be iv 
terrupted. There is not enough met! 
in the electrode to cause bridging 0! 
the gap. Since there are many speats 
in parallel. the arrester can contini 
in service and can again flash over. 
Each time this happens another spea! 
is burned off, if the block has bee 
damaged. With the block undamage’ 
there is no noticeable burning of tl 
spears. 

A transparent plastic case permit 
visual inspection of the gap so that! 
is at once apparent whether the 4 
rester is in a satisfactory condition 
not. This Westinghouse arrester ly 
RVS can be used on circuits up to: 
volts d.c. or 175 volts a.c. It will ha 
dle 10,000 amp. of surge current. 











SQUARE D PANELBOARDS 


WITH 


i 


WATER-RESISTING EN- 
CLOSURE with externally 
operated circuit breakers. 
Side-operated plunger han- 
dlesreduce depth dimensions. 








ed SURES 
; (fanpose ENCLO 


WITH BRANCH CIRCUITS OF 
IS TO 600 AMPERES 
iS TO 600 VOLTS A.C. 
125 to 250 VOLTS D.C. 


GGA RR RARE 


@ These are only a few of the many 
types of special enclosures built by 


Square D. Regardless of your particu- 
lar requirements, the nearest SquareD 
Field Engineer can meet them. You'll 
find him a source of sound counsel in DUST-TIGHT AND VAPOR. 
determining the best type of equip- PROOF ENCLOSURE with exter- 


f . z nally operated circuit breakers 
ment for any given application. Rotary type handles on front are 
easy operating and self-indicating 


WEATHERPROOF ENCLOSURE for all types of panels, 
both fusible and circuit breaker. Top is extended and 
flat instead of sloped, thus facilitating conduit entrance. 
DUST-TIGHT AND 
VAPOR-PROOF 
DUST-RESISTING ENCLOSURE for fusible or ENCLOSURE 
Circuit breaker panels. Handles are recessed as with lever-type handles 


safeguard against breakage. for easy operation of 
hiah capacity breakers. 


ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 


















































Industrial * 


Commercial * Rura) ° 


OAD SERVICING 


Residential 


Design for 5-Kw. 
Poultry Scalder 


By JOHN M. LARSON 
Rural Service Department, 
Northern States Power Company 
Minneapolis, Minn. 


Design of a 5-kw., accurately con- 
trolled electric poultry scalder capable 
of handling 100 turkeys per hour has 
been developed by the rural service 
department of Northern States Power 
Company for turkey growers in its 
service area. This heater has been 
found suitable for farms with an out- 
put of 5,000 to 15,000 turkeys per 
year. Heart of the design is a special 
combination thermostat and thermal 
relay control which provides the close 
regulation of temperature essential for 
proper scalding. 

Semi-scald requires control of 
water temperature within less than 1 
deg. Feathers must be loosened, but 
the skin must not be burned or cooked. 
Optimum temperatures lie between 
126 and 129 deg. F., depending on 
tenderness of skin. Massachusetts 
State College suggests the following 


temperature schedule for different 
birds: 


Individual broilers .................. 126 deg. F. 
WN MOPIIER. 6 cE bss sda cnucabvouactsa 126 deg. F 
VOU OUD hasc~sscceun nagedesads 127 deg. F 
Roasting chickens .................4.. 128 deg. F 
a i errr re yee ie ge 


Temperature control using a 
thermostat to operate a magnetic re- 
lay may give satisfactory temperature 
control; however, contact points tend 
to burn and stick. In the illustrated 
design this tendency has been cor- 
rected by installing a thermal relay 
between the thermostat and the mag- 
netic relay switching the load. 

The thermal relay has a heating 
element along the back of a bimetallic 
strip that carries the contact points. 
When break occurs it is positive. The 
contact points cannot remake until 
the heating element of the thermal 
relay cools. This action takes place 
without regard to the number of con- 
tacts made by the thermostat. 

A further effort was made to in- 
increase the reliability of the tempera- 
ture control circuit and assure perma- 
nent adjustment by providing that the 
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hemting olmente 
220%?” supply 


J-wire 








SPECIAL CONTROL for 5-kw. semi-scald heater for poultry farms holds water tempera- 


ture within 1 deg. of desired temperature 
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circuit through the thermosta; Point, 
the heating element of the thermal 
relay and the coils of the magnet 
relay be opened through a smal 
transformer with a secondary Voltage 
of 25 volts. This low voltage furthe, 
reduced the possibility of contay 
troubles. 

First installations of this heat, 
were made on farms with | |(-299. 
volt, three-wire service. The neutral 
was used for equipment ground. The 
control transformer, mentioned above. 
was specified with a 110-volt primary 
For normal farm operation there ; 
no reason for departing from thes 
plans; however, for commercial us 
a 220-volt primary should he used 
and other methods used for ground. 
ing. 

The tank should, of course, be well 
insulated; the insulating section 
should be sealed to prevent moisture 
from getting into the insulation and 
reducing its effectiveness. Tank and 
equipment shown were manufactured 
by the Specialty Manufacturing Con. 
pany, St. Paul. The thermostat wa 
a standard thermostat of the Whit 
Manufacturing Company extended fo; 
sensitivity. This company also makes 
the thermal relay used. 

Various recommendations _ hav 
been made as to immersion time to l¢ 
used with semi-scald heaters. Fron 
Massachusetts comes the statemen 
that at 128 deg. F. immersion shoul 
be about 30 seconds for tend 
broilers, slightly higher for more m: 
ture birds. Other recommendation 
suggest 20 seconds for very tendé 
birds, 40 seconds for more mati 
and one minute for turkeys. The ex 
temperature should not be made th 
controlling factor for immersion tim 
because if temperature is too hig 
certain parts will be burned belo 
the water reaches other parts # 
loosens the feathers. It is suggest 
that the operator “jostle” the bis 
about somewhat in order to ins 
water reaching the skin quickly. 


Record of Hartford 
“Trading Post” 


Shortages of electrical applia” 
due to war restrictions upon electri 
equipment production for the civ! 
market recently led the Harti 
(Conn.) Electric Co. to establist 
“Trading Post” by which persons! 
ing surplus appliances can dispo* fy 
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them to others seeking such darter 


on terms agreed upon by the partic 
pants. Since the Trading Post wa 
started, about Dec. 1, 1943, a total of 
158 appliances had been listed }yy Jay, 
12, 1944, and 77 of these were rp, 
ported as sold. Of 46 electric ange 
listed, 23 were sold; all of 4 refriger. 
ators indexed were sold, and 2 out of 
four water heaters. Two space heater: 
out of three listed, three vacyyy 
cleaners out of seven, nine out of ]4 








electric irons, six out of  eleyey 
ironers, a dishwasher, three out of 
twelve toasters and 24 out of 56 mis. 
cellaneous appliances had been sold. 
Since Oct. 1, 1943, about ten old elec. 
tric irons per week have been sold, 
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the company allowing $1 each fo 
these prior to the establishment of the 
Trading Post. 


Appliance Exchange 
Sells Six Out of Ten 


By E. J. STOCKER 
uperintendent Merchandise Store 


Wisconsin Electric Power, Milwau* 





Between March and December ; 
1943 more than 2,800 electric appli. 
ances lying unused in the homes of 
Milwaukeeans found their way int 
| the hands of eager buyers through a 
| unique wartime service of the Wis 


@ Here is a unit that will fit into the most | consin Electric Power Company 
| Paradoxically, each of these sales was 








modern station design. These fuses may be | made possible by the company. vel 
mounted horizontally or vertically. | the utility actually took no_ part: 

| merely brought buyer and seller to- 
The interrupting time is extremely short. When | gether on terms favorable to a sale. 


Through advertising run twice 3 
month in each of two local dailies 
time is so short that the available short circuit customers with idle appliances for 
sale are asked to identify themselves 
and their appliances on a mailin; 


the lower ampere links are used the clearing 


amperes of the circuit may not be reached. 





On tests with 10000 amperes available the short | coupon that is part of each adverti« 
circuit current was limited to 910 amperes. ment. In nine months time some 

5,100 idle appliances were registere: 
By this fast operation the likelihood of damage through these coupons. To each cov: 


pon clipper the company sent a retum 
addressed postcard asking for “su! 
almost to the point of elimination. cient information to enable a prospe 
| tive buyer to determine whether he « 
interested in your appliance.” >pa* 
is provided on the card for nameplat 
data, original cost, approximate ag 
condition, selling price, make. mot 
When received by the company t 
data on these cards is transferred ! 
individual file cards, which # 
grouped by classes of appliance : 
| awaiting the arrival of buyers. __ 
As inquiries about available ap; 


attending heavy fault currents is reduced 
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Look to your Benjamin Catalog No. 26 for the 
answers to your immediate and post-war lighting 


and floodlighting problems. In it you'll find the 
complete data you need for proper specification of 
lighting equipment to meet the requirements of the 
seeing task and those of the location itself. Whether 
you require incandescent, fluorescent or mercury 
vapor lighting units . . . for general or localized light- 
ing . . . indoors, outdoor, hazardous or other loca- 
tions .. . you'll find your answer in Catalog 26. 


When you use Benjamin Catalog 26 for planning 
and specification you are assured of securing light- 





PARTIAL 1357 :'0OF? 


Section 1 Illumination Design Data 

Section 2 General Lighting Equipment 

Section 3. Outdoor Lighting Equipment 

Section 4 Suspensions, Covers and Wire Guards 

Section 5 Explosion Proof and Dust Tight Equipment 
Section 6 Vapolets and Water Tight Equipment 

Other sections on Fluorescent Lighting Equipment, Floodlighting units, 
Wiring Devices, Mercury Lamp units and Signals. 


CONTENTS 
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Distributed Exclusively Through 
Electrical Wholesalers 
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G 26 


Use it Now 


to Solve Immediate War Production 
Lighting Problems 


Use it Now 


In Your Plant 


Reconversion Planning 


Use it Now 


to Help You Plan Post-War 


Plant Lighting Improvements 





ing equipment that is designed and constructed to 
provide the utmost in efficiency and durability. 
Every Benjamin fixture is the product of 40 years of 
specialization in industrial and utilitarian lighting, 
and is warranted to comply with all recognized illu- 
mination, electrical and mechanical standards and 
applicable RLM standard specifications. 


For those without a copy of Catalog 26, a war- 
time reprint, just off the press, is available without 
cost or obligation. Write or mail coupon to Benja- 
min Electric Mfg. Co., Product Information Dept. 
K, Des Plaines, Illinois. 


WAR-TIME REPRINT NOW AVAILABLE 
if You Haven't Catalog 26 


SEND FOR YOUR FREE COPY TODAY 





: Benjamin Electric Mfg. Co. 4 
5 Product Information Dept. K 1 
i Des Plaines, Il. i 
t Please send me, without cost or obligation, a We crate yd i 

copy of the new war-time edition of the BENJAMIN CATA- J 
— LOG No. 26. ry 
. EES ER Oe Oe aE eee Fe i 
. r 
§ Company...... Liveeebeawtndseds oe | 
: Address..... ce wega babens de O6sS'ee wes iieneee ae 
SD EMVssevene Per errive rr eo Peer re : 
Lee eee eee ee ee eee eee ee 


(727) 137 










































































Over 400,000,000 man hours were lost last year in traffic 
accidents . . . mostly night fatalities caused by “death 
trap” thoroughfares. 

Proper candlepower distribution of luminaires at 
minimum spacing is important. But of greater im- 
portance is the need for lamps that will not fail long 
before their definite burning life specifications, and 
cause dangerous, dark, vulnerable spots. 

Because of quality manufacture, rigid tests and inspec- 
tion, and elimination of defects, SLATER Lamps not 
only deliver an exceptionally high lumen output but pro- 
vide maximum rated light and life, thereby minimizing 
the necessity of frequent lamp replacements . . . making 


life lines of your thoroughfares . . . not death traps 


Catalog upon request. 


Suater Execrric & Mre. Co. 


BROOKLYN, NEW YORK 


MANUFACTURERS OF STREET LIGHTING LAMPS, 
AND PRECISION ELECTRONIC TUBES 
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os 
Results of Appliances Exchange 
March 1 to November 26 
Idle 
Appli- Appli- 

ances ances Sales 

Reported Sold Heported 

for Sale | 
| 
Casseroles. . 46 46 100 

GMD ct hivecsae. 127 37 | 201 
Coffee makers. . 197 | 29 | 147 
Curling irons... 29 | 4 | 138 
Egg cookers. ... | 19 | 0 | 0 0 
a, EEE 274 138 | 503 
Food Mixers | 86 | 62 | 72.1 
Hair Dryers.... 7 7 1.1 
Heaters... .. | 162 | 123 75.9 
Heating pads. . 18 7 8.9 
Health lamps.. 104 215 53.2 
Hot plates..... 116 99 85.3 
Humidifiers... . 5 0 0.0 
| Irons... ns 765 | 712 93.0 
| Troners...... ‘ 378 | 170 15.0 
| Lamps..... | 3 1 ee 
Ranges....... } 273 | 170 62.2 
Razors ee? ss 11 20.7 
Refrigerators. . 192 143 74.4 
Roasters. . 325 200 61.5 
Toasters. . | 380 | 109 28 6 
Vacuum cleaners 280 159 56.7 
| Waffle irons. 207 =~} 61 29 4 
Washers.... 280 222 799 
Miscellaneous | 470 120 25.5 
Total... | 5,106 2,844 | 556 





ances are received by the company an 
attempt is made to find out in advance 
just what the prospect wants both as 
to age, price range, make of appli- 
ance, etc. The salesman carefull) 
evaluates these requirements and gives 
the prospect the names of one or per- 
haps two owners who appear to have 
the closest approach to what is wanted 
and sends him off to the nearest phone 
to arrange an appointment and nego- 
tiate the sale with the owner himself. 
It should be carefully noted that the 
company does not attempt to justify 
any difference between asked price 
of the owner or bid price of buyer. 
leaving it for the two to settle in direct 
negotiation. Only condition imposed 
by the company is that the owner 
notify the utility when the appliance 
is sold and to whom. 

The company has direct knowledge 
of the sale of 2.844 out of 5,106 ap- 
pliances listed, approximately 55 per- 
cent. The possibility exists that the 
percentage may be 15-20 percent 
higher due to failure of the owner to 
notify when an appliance is sold. 

This activity is being conducted by 
three persons in the company mer 
chandising department—two women 

_ who handle inquiries and a third who 
keeps records of transactions and 

| handles inquiries on a part-time basis. 
It is reported by those who contact 
prospective buyers that it is “from two 
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POWER 
DISTRIBUTION 
AIR-COOLED 


NOFLAMOL* 
*(NON-INFLAMMABLE LIQUID FILLED) 


HN} 


WAGNER 
BRANCH OFFICES 


ATLANTA 
BALTIMORE 
BOSTON 
BUFFALO 
CHICAGO 
CINCINNATI 4 
CLEVELAND 4 ; 147 
DALLAS 11% 

DENVER 
DETROIT 
HOUSTON 
INDIANAPOLIS 
KANSAS CITY 
LOS ANGELES 


MEMPHI 
Bens han / If you are in need of transformers to com- 


, ‘Pp j plete your war production schedules, consult 
OE Sone” 7 the nearest of Wagner’s 29 branch offices, 
OMAHA located in principal cities and manned by train- 


PHILADELPHIA 3 | ed field engineers. 3 
PITTSBURGH LEE 
PORTLAND : fiji 


















































In army camps, ordnance and power plants, in 
the oil fields, and throughout the chemical and 
steel industries, Wagner transformers daily 
demonstrate their excellence in quality. From 
the very beginning, the name Wagner has been 
synonymous with quality. 
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Smagine DROPPING A 


BLANKET 


OVER AN OIL FIRE 





ea 


i. i i 


/ 
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®@ There isn’t a second to lose! Oil ignites 
rapidly. But FIRE-FOG goes to work 
automatically, quickly — drops like a 
blanket-over the burning area, and only 
that area. Millions of tiny particles of 
water form a mist-like spray or“heavy” fog. 
The fire can’t breathe. The cloak of mist 
cools it, chokes it — the work of quench- 
ing the fire has begun almost instantly. 


If your plant is menaced by the extra fire 
hazard of oil or other flammable liquids, 
an “Automatic” FIRE-FOG System will 


iY: 





provide adequate protection. Night and 
day, FIRE-FOG safeguards against the 
destruction of costly, perhaps irreplace- 
able, equipment — against shut-downs and 
needless losses. 


“Automatic” and its predecessor companies 
have made a half-century study of fire 
protection methods. This priceless know- 
how covers every fire-hazard condition. 
Result: The “Automatic” System you buy 
is the one that fits your requirements, 
adequately and exactly. 


An “Automatic” Engineer will be glad to talk it 
over with you at your convenience 


nr 


f 
f 
f 





AUTOMATIC” 


* If BLANKETS 





FIR E7 FOG \ + TT ISOLATES 


“AUTOMATIC” SPRINKLER CORPORATION 








OF AMERICA * YOUNGSTOWN, OHIC 


* * # OFFICES IN PRINCIPAL CITIES * *# «& 
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to three times” as hard to get a pr 
pect interested to the point of cop, 
tacting the owner of a used ay pliance 
as it would be to sell him a yew one 
Explanation appears to lie i) heg. 
tance to buy used equipment ay 
natural reluctance or inertia in cop, 
tacting a strange owner—s, netimes 
in a remote part of the city. 

A complete listing of the niinber of 
appliances registered and «old fy. 
tween March 1 and November 26 j, 
shown in the table on page | 5: 


Lowell Has New Use 
for Reddy Kilowatt 


A brand new use for the personable 
Reddy Kilowatt has recently heen é. 
veloped by The Lowell ( Mass.) Flee. 
tric Light Corp. and is reported jn 
the Company magazine, “Contact.” 4) 
the suggestion of its farm specialis, 
F. H. Peckham, Reddy now adorns 
small white flag, which the compan 
is furnishing experimentally to a lin. 
ited number of important farm and 
isolated customers who are served 
from individual transformers or | 
spur extensions. 

In event of an outage the flag is t 
be attached by the customer to hi 
service pole on the street. Of cours 
it doesn’t take the place of the usu 
manner of reporting an interrupti 
in service: the customer is asked to r 
port it by telephone or otherwise & 
usual. However. it does accomplis 
two things. It brings quicker restor 
tion of service for it helps the linemer 
to locate everyone in the neighbor 
hood in trouble in less time. and i 
proves of inestimable help to linesme 
who may not be familiar with the par 
ticular locality. In addition it sav 
many duplicate service trips. 

For instance, during a = seri 
thunderstorm recently, a service (i 
cleared an outage in West Tewksbur 
replacing blown transformers 
junction fuses. There being no ind 
cation of further trouble in 
neighborhood, they proceeded to ! 
next job and inadvertently overlook 
an important farm customer ser 
from an individual transformer 
readily seen under the prevailing 
ditions when the line was patroll 
The customer was without service! 
some time. A Reddy Kilowatt fla 
this instance would have shortened 
length of this outage without doubt 
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Hanescehl operating hints 






No. Le a series published 
by Sylvania for all users 


of fluorescent lighting. 


i 
HOW TO TEST LAMPS AND STARTERS 


If-a fluorescent lamp blinks or fails to light early in 
life, it does not necessarily indicate premature lamp 
failure. The trouble may be a defective ballast or a 
faulty starter. However, the first thing to do is to re- 
place both the lamp and the starter with units known to 
be satisfactory. If the new lamp fails to operate with 
the new starter in place, loose connections in the wiring 
or ballast may be the reason, and the electrician should 
check the entire circuit. 


To check the questionable lamp and starter that have 
been removed, test them in a fixture known to be per- 
forming properly, or return them to the maintenance 
shop for checking on a simply constructed test board. 





Figure 1 
HOW TO MAKE TEST BOARD - 


Fig. 1 shows the wiring for a simple test board that can 
be.used to check either lamps or starters. A is the con- 
nection to the 110-125 volt AC line. B is a single-lamp 
ballast of the same wattage rating as 
the lamp being tested in C, the lamp 
sockets. D is the starter socket. 


DUMMY-STARTER TESTER 


For use with this test board, you can 
make a dummy-starter tester from a 
spare or used Sylvania starter by re- 
moving the can and connecting the 
two contacts permanently, Fig. 2. 
Replace the can and scratch it with a 











distinctive mark, so that it will not be mistaken for one 
of your regular starters. 


TESTING THE LAMP 


Place the lamp to be tested in lamp sockets C, and place 
the dummy starter in socket D. If the lamp is good, both 
ends of it will glow when the dummy starter is in the 
socket; and the entire lamp will light when the dummy 
starter is quickly removed. If the lamp does not per- 
form in this way, it is worn out and should be discarded. 


HOW TO TEST STARTER 


To test starters on the test board, put a lamp known to 
be good in sockets C, and put the questionable starter in 
socket D. If the starter is good, the lamp will light in 
less than 30 seconds. 


(CAUTION: Test No. 2 starters with 15- or 20-watt 
lamps only; No. 4 starters with 30- or 40-watt lamps 
only; No. 5 starters with 6- and 8-watt lamps only; No. 
6 starters with 100-watt lamps only; and No. 7 starters 
with 65-watt lamps only.) 





MIRASTAT—sytvania’s 


thermal-type starter 


GLOSTAT—sytvania’s 


glow-type starter 


STARTERS ARE LAMP-LIFE INSURANCE 


The fluorescent lamp starter is an automatic time-delay 
switch. Mechanically rugged, it enables the fluorescent 
lamp to establish its lighting arc without the use of 
high voltage. 

Starters cost only a few cents — but 
they protect your really important 
investment in fluorescent fixtures and 
fluorescent lamps. Defective starters 
shorten lamp life and cause overheat- 
ing in ballasts. It pays to test your 
starters and replace defective ones 
with Sylvania Mirastats or Glostats. 


For Additional 
Maintenance Information 


Send for this Free Booklet 











timely wartime tips on® 
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: SYLVANIA ELECTRIC PRODUCTS INC. 


SALEM, MASS. 
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EW EQUIPMENT 


Oil Tester Combustion Control 


Portable test set for checking dielectric Type? Combustion coatrel. _teeds & North. 
strength of insulating liquids is designed mr 4934 Stenton Ave., Philadelphia 44, 


for indoor service and to provide smoothly 

System of combustion contro] for smaller 
plants and applicable to boilers fired with 
coal, oil or gas, continuously proportions 
fuel and air to steam demand, and at the 
same time controls furnace pressure. To 
regulate fuel-feed and draft the system pro- 
vides an electrical balance by which the 
settings of valve, dampers or vanes are 
varied in definite proportion to steam de- 
mand as directed by a master controller. 
Remaining draft damper or other device is 
simultaneously regulated by the furnace 
pressure controller. 


Welders 


New models of a.c. welders have moisture- 





a <n ea! Bir pag sl proof insulation and all parts are protected 





by a coating of moisture-proof paint. Outer 


25- or 60 circuits: 
case is enamel finished and has gaskets and 


vo > 6 W-cy € U > 
. General Electric Co., Schenec- 


variable test voltage. The single unit con- 
sists of a step-up transformer, a potentiom- 
eter which gradually raises the test voltage, 
a voltmeter, an automatic circuit breaker © 
and an oil-testing receptacle located at the 
rear of the control panel under a hinged f 
safety guard with a glass window. As soon WILSON 
Bumblebee } 
CEA mene 





as the test sample breaks down, the low- 
voltage breaker automatically opens the 
circuit. 





Motor 


Totally inclosed, fan-cooled type motor 
has been designed for use in atmospheres 
containing injurious dusts, corrosive vapor 
or gases, and excessive moisture. It has no 
cooling ducts. In addition to the mechani- 
cal sealing each coil is sealed against mois- 
ture, fumes, vapor and dust, by vacuum 
impregnation process. 


“Bumblebee” ‘all-weather a.c. welders; ca 


i pacities 300 and 500 amp. Wilson Welder 
& Metals Co., Inc., 60 East 42d St.. New York 

4 7, oo ¥. 

‘ 


. louvers to prevent entrance of rain. In ad- 

' dition the welder is equipped with a low- 
voltage contactor which automatically holds 
the open circuit voltage at approximately 
40 volts. 





BUYING ELECTRICAL EQUIPMENT?— 

. McGraw-Hill’s Electrical Buyers Reference 

™ ’ ~~ is a convenient place to look first for 
"Sealedpower'’ corrosion-resistant induction manufacturers’ product data, names and 
motor: ratings, | to [5 hp. polyphase. Crocker- 


Wheeler Div., Joshua Hendy Iron Works, addresses. 
Ampere, N. J. 
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Wire Reel 


For paying out wire a barrow-iype reel 
has a frame and turntable cross nx mbers of 
white oak and base, flange and ¢ojj any 
castings of malleabie iron. Coil arms ca 


























“Cat. 17-A" wire reel; accommodates ¢ 
of wire having inside diameters of 12. {8 s.4 
24 in.; frame length 70 in., width 24 n.+ wire 
reel height 19 in.; turntable diameter 43 j,. 
net weight 60 Ib. W. N. Matthews Corp 
3722 Forest Park Blvd., St. Louis 8 Mo, ' 


be adjusted on metal face plates which a» 
used also to protect wood cross arms of tury, 
table. Reel can be furnished without fran 
for mounting of base casting and turntabj. 
directly to truck. 


Safety Goggle 


All-plastic non-fogging goggle for gener) 
industrial utility use has one-piece lens of 
shatterproof methacrylate which is said 


aé 


"Model 7" industrial safety goggle. Watch 
moket Optical Co., Inc., Providence 3, ®. |. 


withstand heavy impact, to be resistant to 
pitting caused by sparks and to shield eyes 
from every angle. Construction include 
curved plastic frame to fit the face snugly, 
reinforced with brass clip at bridge, and 
permits easy replacement of lens. 


Rectifiers 


Units of a line of power rectifiers a 
stated to be moisture proof and to he 
permanent characteristics. They are claim 
to offer maximum output per unit w 
and advantageous temperature charactens 
tics. The units are available for bolt or st# 
mounting direct to equipment or wi 
mounting brackets. 





Disk type selenium rectifiers; seven sizes ‘2° 
ing from % to 4'/p in. diameter; output up * 
1,000 amp. Selenium: Corporation of Americt 
1800 West Pico Boulevard, Los Angeles * 
Calif. 


The men illustrated above are three 
Electrical Engineers and a Purchasing 
Agent. These men collaborated in pre- 
paring the list of ‘‘Requisites for Light- 
ning Arresters’’ shown at the left. The 
list was recently published and dis- 
tributed by a leading Electrical Trade 
Paper. 


* No. 5 was unanimously voted most 
important. 

OPERATING MEN ASK FOR I 

HUBBARD AUTOGAPS HAVE IT! 










2 
Me 


2 mm ey oe RAN ee ee ee, Oe 
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the Answers 


Yes! High and low altitudes — high and low temperatures 

have not affected good performance. 

Yes! Made entirely of time-tested, durable material — 

virtually unaffected by each operation. 

Excellent laboratory performance confirmed by several 

years field experience. 

Yes! Multiple gaps in series containing no fusible 

material. 

Field experience proves unchanging values over long 
ee period of service. Oscillograms are available. 


7 might well have written 
. .Autogaps”’ 


SOMPANY 


f FORNIA CHICAGO 
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BUSS Super-Lag fuses are used in feeder and branch circuit switches. 


“Needless Motor Shutdowns 
Decreased Where We Installed 
BUSS super-Lag Renewable Fuses” 


Saye Mr. Frank M. Herrick, Chief Engineer, 
Minnesota Valley Canning Company, 
Le Sueur, Minnesota 


**Our canning operations are 
tough on fuses,’’ continues Mr. 
Herrick, ‘‘because our operating 
season is so limited we operate 22 
hours a day—and use the other two 
hours to clean up the machines. The 
plants are thoroughly washed, conse- 
quently, the steam and moisture 
tightens motor belt drives. Condensa- 
tion and moisture in the motors, 
plus tightened belts, make motor 
starting conditions a heavy burden 
on fuses. BUSS Super-Lag fuses 
have definitely minimized this prob- 
lem because of the long time-lag and 
positive contacts of the fuses. 

**Where we have installed BUSS 
Super-Lag Fuses we have noticed an 
appreciable decrease in needless 
shutdowns, which we credit to the 
time-lag of BUSS Fuses as weil as 
to their simple design.” 


(734) 

















Some of the equipment on which there are some 365 electric motors from VY to 15 horsepower. 


BUSS Super- Las 
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oO you have a 

tough fuse 

problem—like the 

one at Minnesota 

Valley Canning 

Company? You 

can probably solve it as easily as 

Mr. Herrick did—by using all BUSS 
Super-Lag fuses. 

Buss fuses require no maintenance 
or periodic inspection. They don’t open 
needlessly. If one opens, you can be 
sure some condition needs correction. 
When one opens, it requires less than 
45 seconds to renew with an inexpensive 
link. 


Here is why BUSS fuses greatly reduce 
or entirely prevent needless blows 


The fuse case is designed to insure 
good contact on the link, even when 
the fuse is renewed by an inexperienced 
person—and it is so designed that vi- 
bration or heavy overloads or the con- 
stant heating and cooling of the fuse 


will not permit poor contact to develop. 
Thus, excessive heating which causes 
fuses to blow needlessly is prevented. 


The fuse link used is the famous 
““BUSS Super-Lag.” It has lag-plates 
attached to it. These give it a long 
time-lag so that unusually heavy start- 
ing current or other harmless overloads 
will not cause the fuse to blow. 


How to solve the “shutdown problem” 


Pass the word along that all pur- 
chase records dealing with circuit pro- 
tective devices should be immediately 
changed to call for BUSS Super-Lag 
Renewable fuses. Then, as fuses are re- 
placed or new installations made, your 
plant will automatically get the benefit 
of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses afford. 
BuSSMANN Mre. Co., University at 


Jefferson, St. Louis 7, Mo., Division McGraw 
Electric Company. 





WHY BUSS FUSES DON'T 
BLOW NEEDLESSLY 


TEN FEATURES 
in the design of the FUSE- 
CASE help make it possible. 
a ae a | 


aud THE 
SUPER-LAG 


development in the FUSE- 
LINK completes the job. 














Minnesota Valley Canning Co. plants turned out nearly a million cases of these fine products in 1943. 


wrens SOLD THROUGH WHOLESALERS 
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should be included in your 
War Plans.. 





...for making line re- 
pairs in safety without 
interrupting service... 


Maintenance of all electrical circuits without 
service interruption will, undoubtedly, be a 
requirement for public utilities that wish to 
compete after the war is over. The majority 
of rural line construction can be maintained 
with this interchangeable tool set No. 4800-15. 
This set may be arranged as a lifting arm for 
hoisting three conductors from a Cross arm as 
illustrated at near right, or as a single wire lift 
as shown at extreme right, as a side arm as illus- 
trated in the lower photograph, or as a wire 
tong set to push one conductor to the side as 
shown in the sketch below. The tool set con- 
sists of (A) lifting arm, (B) spliced wire tong, 
(C) pole band for rope, (D) single wire tongs, 
(F) wire tong saddles, (G) saddle clamps, (H) 
clamp extensions, (1) saddle with stirrup, VU) 
pole stirrup, (K) rope snubbing bracket, (L) 
tie sticks, (M) universal tie stick fittings, (N) 
wire cutter, (X) tong extension and (Y) wire 
holder attachment. 


All poles in the tool set are tested to withstand 
75,000 volts per foot and all fittings are designed 
10 operate with complete safety to the linemen. 


* Complete details on these and other hot line tools are yours 
for the asking. Your Tips Tool Catalog of live line maintenance 
equipment explains thoroughly a number of methods used in 
hot line maintenance work. Tips Tools Engineers are skilled in 
designing tools for special jobs. They, too, will be at your serv- 
ice again when things return to normal and the Tips Tools dem- 
onstrators will be on the job to show line crews how it’s done. 


A-B-CHANCE CO: 


CENTRALIA, MISSOURI. 
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_ Copper and Copper ALLoys—7, 
nical Information for Product Designen’ 
has been prepared for guidance jn as 
ing copper and copper alloys and for ¢ : 
paring their chemical and physica] Aes 
ties. The 54-page booklet is obtaineh, 
from Revere Copper & Brass, Inc., 239 p 
Ave., New York 17, N. Y. 


“Arc Wetpinc INSPECTION ();,p7” t 
tures actual specimens of various rea 
obtained in making fillet and butt yelj 
and describes briefly the appearance par 
characteristics of proper and improper yelj 
beads, with a brief description of the con. 
ditions under which each was made. The 
two-color, 23 x 35-in. chart is made avail. 
able to inspectors, operators and others 
concerned with welding by the Lincoly 
Electric Co., Coit and Kirby Aves. Cle. 
land, Ohio. 


Dry Bartertes—How a dry cell pro 
duces electricity, reactions, characteristic, 
materials, and construction of dry cells an 
covered in a 46-page booklet “The Insid. 
Story of Dry Batteries” obtainable fron 
National Carbon Co., 30 East 42d St., Ney 
York 17, N. Y.; one copy to an applicany, 





Air Circuit Breakers—For calculating 
the size of the 600-volt air circuit breaker 
for industrial substation applications, , 
slide rule has been based on standarj 
A.L.E.E. formulas for determining shor. 
circuit currents, taking into consideratig 
necessary factors such as motor load ané 
d.c. component. It can be used also ty 
check breakers on any system. The “Unit. 
Sub Rule” is obtainable from Allis-Chal. 
mers Mfg. Co., Wilwaukee, Wis. 


Battertes—Handbook for engineers en- 
gaged in the application of switchgear con. 
tains data and covers subjects such as types, 
methods of operation, selection, mainte 
nance, charging equipment, and racks for 
batteries. Bulletin 206, “Exide Batterie 
For Control Bus Operation,” is availabk 
from Electric Storage Battery Co., 19th & 
and Allegheny Ave., Philadelphia 32, Pa 


Piastics—Prepared for the non-tech- 
nical man, a 24page booklet provides 1 
chart for plastic possibilities, describes and 
illustrates thermosetting and thermoplastic 
types, and contains properties of laminated 
Insurok. The publication “Facts About 
Plastics, Molded and Laminated” is avai: 
able from the Richardson Company, De 
partment 100, Melrose Park, Ill., when r 
quest is sent on your company’s letterhead 


“E_ectronic CONTROL, FUNDAMENTALS 
AND APPLICATIONS” covers principles ¢ 
electronic tubes and their operation, liss 
functions of eight widely used industria: 
type tubes, describes and illustrates appl 
cations for rectification, resistance welding 
timing, and processing applications, as 
as photoelectric installations. Bulletin GEA: 
4126 is issued by General Electric & 
Schenectady, N. Y. 


Batt Beartncs—The 1944 edition of “ 
terchangeable Ball Bearings for Repl 
ment” contains a list of ten competilir 
makes of ball bearings and correspond 
New Departure numbers, as well as Nev 
Departure bearing dimensional tolerance 
meaning of prefixes and suffixes for e@ 
make of bearing, comparative bearing 5F 
and series numbering systems, and an ® 
terpretation of New Departure bean 
numbers. A copy of Booklet R may be bi 
from the Advertising Department, New be 
parture Division of General Motors, Bris 
Conn. . 
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ALONG THE RIGHT-OF-WAY 
WITH 


ee 


HIGHWAY TRAILE 


MANUFACTURERS 
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Sz 
OF 


TRUCK TRAILERS AND BODIES « EARTH BORING MACHINES » WINCHES ¢ OTHER PUBLIC UTILITY EQUIPMENT 
General Offices 


EDGERTON, WIS., U.S.A. 


% That tomorrow for which we are 
all working on the home front will 
see methods of a modern nature 
adopted to greater extent than ever 
before. Among them will be the 
mechanized method for hole dig- 
ging. America’s hurried and suc- 
cessful operations in the past few 
years have been a great instructor 
in the benefits that accrue to all as 
we put more and more modern 
equipment in the hands of workers. 


True, in the past, utilities have to a 
wide extent recognized the many 
advantages HIGHWAY Earth Bor- 
ing Machines have offered. Thou- 
sands upon thousands of holes 
have been dug by this ingenious 
method, through frost, shale, rock, 
hardpan, gumbo, sand, gravel, in 
swamps, and on hillsides. 


This organization, with more expe- 
rience behind it and with even bet- 
ter facilities than ever before, will 
be at your service when that to- 
morrow comes to give you the most 
advanced method for “boring the 
hole and setting the pole.” 
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Staff Changes Announced 
by Boston Edison 


James A. Galvin has been appointed 
acting publicity director in place of 
James V. Madonald, now in U. S. Navy 
service. Mr. Galvin has been with the 
company since 1921, and for the past 
five years has been assistant to John J. 
Buckley, superintendent of the public 
relations department. He will continue 
in the latter position. Melvin H. Brooks, 
since 1936 in the claim division and for 
17 years before that in the transmission 
and distribution department, has been 
named assistant head of the former di- 
vision. He joined the company in 1919. 

Thomas FE. Nolan, who entered the 
company’s service in 1920 and has been 
active in its steam plant operations, 
has been made head of the steam di- 
vision at the new Mystic station in 
Everett, Francis H. Danolds becoming 
assistant head af that division. Mr. 
Danolds became an Edison man in 
1911. Edwin C. Quinn, in the produc- 
tion department since beginning Edison 
employment in 1918, has been named 
assistant head of the steam division, 
Charles Leavitt Edgar station, North 
Weymouth, succeeding the late W. A. 
Reynolds. Lawrence B. Howarth, with 
Boston Edison since 1925 in the stand- 
ardizing and testing laboratory and then 
with the production department, has 
been named assistant head of the south- 
eastern division with headquarters at 
Roslindale. He replaces E. J. Antonia, 
on military leave of absence. 


> J. Haywarp Hartow has retired from 
the Philadelphia Electric Co. after more 
than 2] years of continuous service with 
that utility and its Maryland sub- 
sidiaries. About 1902 Mr. Harlow be- 
came interested in engineering projects 
on the lower Susquehanna River and 
made many studies on power sites. In 
1908 when the Susquehanna Power Co. 
was formed, he continued such work 
with that company for a few years. 
From 1911 to 1922 he was president and 
general manager of the Havre de Grace 
Electric Co., when he became perman- 
ently associated with the Susquehanna 
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Power Co. as engineer. Upon comple- 
tion of the Conowingo plant, he joined 
the Philadelphia Electric Co., real estate 
department. In 1937 he was transferred 
to the Susquehanna Electric Co., Cono- 
wingo hydro plant, as property agent. 


Dr. Langmuir Awarded 
Faraday Medal 


Dr. Irving Langmuir, associate direc- 
tor of the General Electric Research 
Laboratory, has been awarded the 
Faraday Medal of the Institution of 
Electrical Engineers in London, accord- 
ing to a radiogram he has received from 
Stanley Angwin, president of the Insti- 
tution. Plans for its actual presentation 
will be made later. 

The medal, one of the highest honors 
in its field, is given for world-wide serv- 
ices to electric science and engineering 
and was established in 1922. Dr. Lang- 
muir is the fourth American to receive 
it. 

Dr. Langmuir has received many 





other outstanding awards, chief among 
them being the Nobel Prize in 1932 for 
his work on the absorption and orienta- 
tion of molecules at surfaces and the 
mechanism of gas reactions at the sur- 
face of tungsten. In 1917 he received 
the Hughes Medal of the Royal Society, 
in 1921 the Rumford Medal of the 
American Academy of Arts and 
Sciences, in 1928 the Perkin Medal of 


ELECTRICAL WORLD @® 
























































the American section of the Soviety 
Chemical Industries, the Frankl, 
Medal of the Franklin Institute in j9, 
and many others. 


Central Power & Ligh: 
Names New Manage 


E. L. Park, W. H. Cole and L, 5 
Van Horn have been appointed map. 
agers of the Central Power & Light (), 
at Mercedes, Kenedy and Hebbhronvill. 
Tex., respectively. 

Mr. Park, who has been manager q 
Kenedy for the past 17 years, wa 
transferred to Mercedes to replace J. 4. 
Slaughter. Mr. Slaughter is now i 
charge of the CPL office at Eagle Pas, 
Mr. Cole moved over from Hebbrop. 
ville, where he had served as manager 
for ten years, to fill the Kenedy pos. 
tion. Mr. Van Horn, the new Hebbron. 
ville manager, has been transferred 
from Laredo. He was district com. 
mercial manager there. 

All three men have had long service 
records with CPL. 


> Austin D. BARNEY, vice-president and 
general counsel of the Hartford (Conn. 
Electric Light Co., has been elected « 
director of that utility. 


> W. J. Dwyer, for the past three years 
assistant sales manager of the Triangk 
Conduit & Cable Co., Inc., New Bruns 
wick, N. J., has. been appointed sales 
manager. Mr. Dwyer has been associ 
ated with the company for the past i 
years. 


> WittiaM von Puut was the guest 0! 
honor at a dinner given last week in the 
Waldorf-Astoria Hotel, New York. by 
the board of directors of Ford, Bacon § 
Davis, Inc., following his retirement « 
chairman of the company’s executive 
committee. Mr. von Phul was presider! 
of the organization from 1921 to 12 
when he was succeeded in that office by 
James F. Towers. 


> Wiuwam M. Hickey, president 
United Corporation, has been elected : 
director of the Columbia Gas & Electr 
Corp. He is also a director of the United 
Gas Improvement Co., Public Servet 
Corp. of New Jersey and the Brockto 
( Mass.) Gas Light Co. 


> E. W. RockwELtL, senior engineer = 
the electrical division for the Metre 
politan Water District of Southen 
California, assumed duties on Feb. 1# 
resident engineer of the Colorado Rive 
commission for Nevada, to serve a m» 
imum of three months. Mr. Rockwel 
who was highly recommended by 
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Sine, we build WRY-TYPE 
TRANSFORMERS 


--> THOUSANDS OF 


7EM!’? 


50 KVA, 3 phase, 
460 — 208Y/120 volts. 


5 KVA, 3 phase, 
460 — 230 volts. 


nn Ee Dry-Type Transformers are usually lo- 


BIsFORMERS 17 cated indoors near the load centers 
where there is a great deal of work and 
activity. It is essential, therefore, that the live parts of the 
ransformer be protected from bars, tools and other 
etal objects which are moved around the plant. 
urthermore, the core and coils of the transformer must 
be protected from water falling on the transformer 
rough a leaky roof or from a sweating ceiling. 


| TRA 


These were some of the problems given careful con- 
ideration by our Engineers in designing a Dry-Type 
transformer which has acquired an enviable reputation 
or its safe and efficient operation. 


COVER easily 
removed to bring 
in cables for con- 
nections to trans- 
former terminal 
boards. 
ORE AND 
OILS guided 
nd well sup- 
ried in tank 


RELIABLE 
LIFT LUGS 


SOLID STEEL 
TANK 


RANSFORMER 
table for floor 
wall mounting. 


Outline Drawing 
of Single Phase 
Dry-Type 
Transformer 
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75 KVA, 1 phase, 
480 — 120/240 volts. 


SAFE: 

A steel plate tank completely encloses the live parts 
of the transformer and protects them from external 
injuries. Tools or metal rods carried through a plant 
cannot penetrate the tank and come into contact 
with the live parts of the transformer. This is pro- 
tection for the workmen as well as for the transformer. 


DRIP-PROOF CONSTRUCTION: 

The transformer cover extends beyond the walls of 
the tank and provides a drip-proof duct around the 
cover for the hot air to escape. Water falling on the 
transformer cannot enter the tank and injure the coils. 


EFFICIENT COOLING: 


Cool air enters through a screen underneath the 
tank. The air circulates through vertical ducts in the 
coil, and escapes at the top of the tank, underneath 
the cover, thereby providing an efficient cooling 
system. 


VERTICAL COOLING SURFACES: 


All cooling surfaces in the coils are vertical. There 
are no horizontal surfaces to collect dust and hinder 
the proper cooling of the transformer. 


Pennoylvanta 


TRANSFORMER COMPANY 


Pio) 8 BUR GH PENNSYLVANIA 
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will help you get full 
benefit of the advantages 


" SU-FOSENSY-FLO 


—in making electrical connections 
%4 ES7| —in brazing bus bars and switchboards 
yy = —in structural work on equipment 
—in electrical repairs 


On all of this work the two low-temperature silver braz- 
ing alloys, SiL-FOS and EASY-FLO, are now widely used 
because of the high strength, high conductivity and 
corrosion resistant joints they make—and the speed, 
reliability and economy with which they make them. 


The wall chart tells in easy-to-understand terms the right 
way to use SIL-FOS and EASY-FLO to get full benefit 
of these advantages. We'll be glad to send you one 
or more copies on request. Ask also for BULLETIN 12-A. 
It gives full details about SIL-FOS and EASY-FLO ad- 
vantages and a lot of useful information about metal 


joining. Write today. 


HANDY & HARMAN 


, , 82 FULTON ST., NEW YORK 7, N. Y. 
Bridgeport, Conn. * Chicage, ill. + Les Angeles, Col. + Providence, &. |. + Toronto, Conada 
, Agents in Principal Cities 
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United States Bureau of Rec |matigy 
as familiar with power [problems jy 
connection with the Boulder D:;y Pro}. 
ect, has had 24 years experi:-nee & 
an electrical engineer in south rp Cal 
ifornia. He is a member of t!, Amer. 


ican Institute of Electrical Fu gineen 


P Jackson T. Murpuy, chie! statig 
cian of the Jersey Central Power & 
Light Co., Asbury Park, N. J. jas been 
elected assistant secretary of the com, 
pany. Mr. Murphy has had 28 yea, 
of service with the utility, Starting in 
Red Bank as chief clerk in the poye 
station. He was transferred to the gen. 
eral office in 1925 where he headed the 
statistical department. 


P STEPHEN TeRPAK of the high voltage 
bushing engineering division, Pittsfielj 
(Mass.) works of General Electric, has 
been appointed head of the design see. 
tion of that division. His service with the 
company began in 1924. Benjamy 
Bowers has been made head of the 
bushing design group, and Lester Pun. 
Lips head of the cable accessories and 
design group. Messrs. Bowers and Phil. 
lips became identified with the General 
Electric Company in 1923. 


> Ira Rowe xt, San Francisco attorney, 
has been appointed a member of the 
California State Railroad Commission 
by Governor Earl Warren. Mr. Rowell, 
who was connected with the commis 
sion from 1927 to 1943 as examiner, 
assistant attorney, and latterly as chief 
counsel, fills the vacancy caused by 


the death of Carl C. Baker. 


> Georce U. Parks, assistant general 
manager, Montaup Electric Co., Somer- 
set, Mass., since its establishment in 
1925, has been appointed general man- 
ager. Louis F. Eaton, lately assistant 
to the vice-president in charge of elec. 
trical operation and sales, Blackstone 
Valley Gas & Electric Co., Pawtucket 
R. I., and previously with the Stone é 
Webster Service Corp., Boston, and 
the Brockton (Mass.) Edison Co., has 
been named assistant general manager 
at Montaup. 


PH. H. Courrricut, president and 
mana :er of the Valley Electrical Supph 
Co., Fresno, Calif., has assumed the 
added duties of manager of the San Joe 
quin division of the Pacific Gas & Elec 
tric Co. Mr. Courtright succeeds E. ?. 
Smith, who is retiring because of i! 
health. Mr. Courtright will continue be 
association with the Valley Electrica 
Supply Co. 


> Ratpn F. Prescott, for some yea" 
assistant chief engineer of the Cam 
bridge (Mass.) Electric Light Co.. a0 
formerly with the generating plant en? 
neering division of the New Englaoé 
Power System, Boston, has been 4 
pointed chief engineer of the We 








IMBER H-POLES 


For Electric 
TRANSMISSION 


These all-timber H-Poles use TECO Tim- 
T Connectors at 10 key Points to pro- 
Vide greater Strength and Tigidity. They 
York ileal te : i 
rstallation in New York State I are designed fo withstand the high 
Sketched from an ins neers and preitabri 
Sa by the U. S. Engin 


Stfesses cquseq by broken conductors 
in icy weather. Secure 
Tah in service at } 
Y. — TECO Conn 
The TECO Ring Connector TS 
spreads the load on omy 
ber joint over practi “f 
the entire cross-section - 
the wood .. . brings t 
full structural strength o 
lumber into play. 
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alt the contest entries he’s fe Pe 
7 letters tellin’ about 
° Communicatio wes 


“pill Halligan says that 
so far have been swe 


periences with 
allicrafters inclu 


1—~he wants more 


all types of Radi 
aoe ding the SCR-299!" 


equipment built by # 


RULES 
FOR THE 
CONTEST 


Hallicrafters will give $100.00 for the best letter received 
during each of the five months of November, December, Janu- 
ary, February and March. (Deadline: Midnite, the last day of 


each month.) 

For every serious letter received Hallicrafters will send 
$1.00 so even if you do not win a big prize your time will not 
be in vain. 

Your letter will become the property of Hallicrafters and 
they will have the right to reproduce it in a Hallicrafters adver- 
tisement. Write as many letters as you wish. V-Mail letters 
will do. 


MILITARY REGULATIONS PROHIBIT THE PUBLICATION OF 
WINNERS’ NAMES AND PHOTOS AT PRESENT . . . MONTHLY 


WINNERS WILL BE NOTIFIED IMMEDIATELY UPON JUDGING 





BUY MORE BONDS! 


hallicrafters rapio 


THE HALLICRAFTERS (O., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A 
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Water Street station of the Tauny 
(Mass.) Municipal Lightin, Plans 
FREEMAN L. Ty ter, lately chic ; 
at Taunton, has relinquished 
tion as the result of impaired }\-a}th due 
to an accident, but will con: 
the Taunton plant in anothe; 
following a vacation. 


I. T. & T. Appoints Four 
New Vice-President; 




















































Announcement has been made by the 
International Telephone & Telegraph 
Corp. of the appointment of four a 
vice-presidents and four second yica 
presidents. 

The new vice-presidents are H. ¢ 
Roemer, vice-president and comptroller 
of Federal Telephone & Radio Corp, , 
manufacturing affiliate of I. T. & T 
W. H. Freng, assistant genera! ailernes 
who has also been appointed solicitor: 
Charles D. Hilles, secretary of the co; 
poration, and Francis White. vice-presi 
dent of the International Standard F\- 
tric Corp., another L. T. & T. affiliate 

Second vice-presidents appointed ar 
F. F. Davis, H. H. Buttner. G. A. Ogilyis 
and Leonard Jacob IL. 


> James H. Powell, residential light 
ing supervisor of the Jersey Centr 
Power & Light Co., Asbury Park, N. J 
has relinquished his association with 
that utility to become a lighting eng 
neer with the lamp division of Gener: 
Electric Co. in New York. Mr. Powel 
has been connected with the New Jerse 
utility for 14 years, serving previous) 
with the L. E. Myers Construction ( 


PR. H. Davies has been appointed 
welding engineering representative o 
the Lincoln Electric Co. in Washington 
D. C. Mr. Davies has had wide exper 
ence in the industrial engineering field 
After receiving his education at th 
University of Minnesota, he was « 
ployed by the Lockheed Aircraft Con 
Later he became connected with No 
throp Aircraft, Inc., and more recent! 
with Henry J. Kaiser. 


> Epmonp M. Detoraine, general é 
rector of the laboratories division of 
Federal Telephone & Radio Corp., m# 
ufacturing affiliate of the Internatiow 
Telephone & Telegraph Corp., has b+! 
elected a member of the I. T. & 1: 
board of directors. He has been ass“ 
ated closely with the corporations " 
search development since 1925. 


> Wittiam O. Witson of Evanston, 
has Leen appointed a commercial vit 
president of Worthington Pump ! 
Machinery Corp. In his new capac 
Mr. Wilson will be responsible ! 
general supervision and direction 0!# 
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2. higher dielectric 

























1. complete impregnation 
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@ These definite improvements in the results obtained 
ith the new Kappa Cellulose Acetate Rayon Tapes, when 
rnish-impregnated by standard methods, have been proved 
oth by authoritative impartial laboratory tests and by the 
perience of many leading electrical manufacturers now 
ing Kappa Tapes in regular production. 

The KAPPA TECHNICAL BULLETIN gives in detail the results 
tests covering both physical and electrical properties of var- 








shed samples, together with specifications and prices. Ask 





f your copy of this bulletin, also for long length test samples 







Pred, aa ; _ Pot 
Kappa Tape in the widths and thicknesses you use. Kappa sg 


pes are IMMEDIATELY AVAILABLE in standard widths and 


nsistent mil thicknesses . . . including 3, 5, 7, and 10 mil CELLULOSE - RECETAT £ 


frite to The Wm. E. Wright & Sons 
RAYON 


ompany, Industrial Textile Division 
bx 1000, West Warren, Mass. 
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Complete test and Technical Data and 


prices m this new Bulletin. Free on request. 
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Suitable for handling normal control 
currents. Adjustable between | and 
3333 revolutions—for speeds up to 
1200 rpm. 


1. Only this shaft is attached to moving 
machinery —easy to get to—easy fo 
attach and detach. 


2. Only top of housing is removed to 
set—no need to disturb mechanical 
or electric connection. Wiring is easy, 
too—requires no disconnecting of 
mechanical connection or setting. 


3. Working unit is simple, self-con- 
tained and easily removable. 


BAYARD 


The third star of continued achievement has now 
been added to the Bayard Navy “E”’ Pennant. 





M. L. BAYARD & C0., Inc. + ENGINEERS + MACHINISTS + PHILADELPHIA 
SRN SOE A RE AORN RRNA ITE 
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with his headquarters at th: 
district office. Mr. Wilson |,a< 

with Worthington Pump & Machine 
Corp. and its predecessor compel 
since 1898, except for a two-ye ir periog 
starting in 1911 when he was employe 
as construction engineer for \ mericgy 
Water Works & Guarantee Co. In jg) 
he was appointed district manager y 
Pittsburgh, and in 1928 was transfernef 
to Chicago as district manager. Sing 
1937 he has been manager of Worthing 
ton’s Midwest district, comprising th 
Chicago, St. Louis, Kansas City an 
St. Paul district office territories, 


PR. C. Harpy has been appointed di. 
trict manager of General Electric () 
central station division, Cleveland. ,, 
succeed the late Erle F. Whitney, yhy 
had been manager for 14 years, \F 
Hardy joined General Electric’s test dy. 
partment, Schenectady, in 1922. nj 
later was transferred to the company’: 
central station engineering department 
In 1928 he was transferred to the eay 
central district engineering  divisior 
Cleveland, and three years later he wa: 
assigned to sales. In 1936 he was ap. 
pointed assistant to the district manager 
central station division, serving in this 
capacity until his new appointment. 


> Jack H. Frouzicn, widely known fy 
many years in the household appliance 
field, has returned to Norge division of 
Borg-Warner Corp. in Detroit as pro 
motion manager. Mr. Frohlich retum 
to Norge from Indianapolis where ly 
served as district manager of the Wa 
Production Board. Mr. Frohlich firs 
joined Norge in 1931 when he organize 
and. directed the company’s first biz 
national promotional program. 


PA. Cart Brepaut, chief of the m 
chanical-electrical-utilities division | 
the Federal Public Housing Author! 
since 1934, has been appointed technic 
director of the Westinghouse Better 
Homes Department. Mr. Bredahl wi 
be responsible for the development ¢ 
all technical phases of the departmer 
in such services as kitchen and laundry 
planning, wiring layouts and lightis 
suggestions. The better homes depat 
ment was organized recently to co-ord 
nate the activities of Westinghouse « 
the housing of war workers and, ul 
mately, in developing the compati 
post-war housing markets. In his 2 
ernmental position, Mr. Bredahl ot 
pied an important role in providing 
homes for war workers. Among © 
other duties. he was responsible for & 
tablishing the design standards of ™ 
chanical and electrical installations 
| the pre-war low-rent housing projec 

and later war housing projects. 4™ 
| tive of Copenhagen, Denmark. Mr. Br 
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he best available material for scientifically - correct illumination 
Because it has all the qualities specified by the Electrical Engineer:— 


@ IT IS CRYSTAL-CLEAR [will not discolor) 

@ iT 1S WATER REPELLENT (and stays that way) 

@ IT IS SCRATCH-RESISTANT [impervious to abrasion) 
@ IT WILL NOT WARP —even at high temperatures 


CONSULT HOLOPHANE ENGINEERS for authoritative recommendations as to safe, effi- 
cient permanent lighting. Specifications based on individual manufacturing conditions 
are available without charge. These services are offered not in competition with those 
of architects or engineers, but only to supplement their advice. 





Write for “Guide to Relighting” and timely bulletins which present comprehensive data ‘GUIDE 1, 
on every phase of industrial lighting. Available without charge. RELIGHTING 


HOLOPHANE COMPANY, INC.. Lighting Authorities —Since 1898 


342 MADISON AVENUE, NEW YORK @ Holcphane Co, Ltd., 385 Yonge St 


rer teers 
SARTIWE BbC61 riegy 


Tor 


Because good lighting and the saving of manpower are so unmistakingly linked we have contributed 
‘o and are cooperating with the WAR PRODUCTION FUND TO CONSERVE MANPOWER 
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TEEL—and steel alone— 
possesses the rugged strength required for guying 

a pole structure... for steel can take the punishment encountered 
both in construction and in service. 


All the strength and ruggedness inherent in steel is developed to 
the fullest extent in Crapo Galvanized Steel Strand. Each size and 
grade is manufactured from steel of selected analysis jand processed 
from start to finish to do the job for which it is intended. 

The heavy, ductile, tightly-bonded zinc coating—applied by the 
famous @rapo Galvanizing Process—provides lasting protection 
against corrosion; extends the life of the strand beyond the normal 
period of replacement. 

There is a size and grade of Crapo Galvanized Steel Strand for 
every practical need. Consult the distributor of @rago Galvanized 
Products near you, or write for further information! 

INDIANA STEEL G WIRE COMPANY......MUNCIE, INDIANA 


2h EXO) GNVAIIIZED 


SUzal SULAND) 
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| dent of the Western Massachusetts Com. 


| neer of the Turners Falls (Mass.) Power 
| & Electric Co., and general manager o/ 


tion in the development and co-ordina 


| influential in their relationships wit 
| adjoining utility systems including 
| Connecticut Valley Power Exchange. 


| vices and lightning arresters, and 0! # 


























dahl came to the United S:.:¢< and 
studied electrical engineering «| Colyp, 
bia University, returning to | rope jy 
1921 for a year to pursue his  nginge,. 
ing education at the Polytechnic Ing 
tute in Oslo, Norway. Back in \mericg, 
he joined the New York architectury 
firm of Warren & Wetmore, ngaging 
in electrical design work. In 1939 
and two other Warren & Wetmore cq}. 
leagues organized the consulting eng, 
neering firm of E. I. Daugherty & (), 
of New York. He stayed as a membe 
of that firm until he entered governmey 
service in 1934. 


OBITUARY 
Fred L. Hunt 


Fred L. Hunt, 64, operating vice-presj 





as 


panies system, Greenfield, died in tha 
city on Feb. 8. He was born in Delta, 
Jowa, in 1879, and was graduated jp 
electrical engineering from the Univer. 
sity of Nebraska in 1902. He entered 
General Electric’s testing department in 
Schenectady and in 1905 was appointed 
assistant district engineer at the Bostor 
office. 

In 1913 Mr. Hunt became chief engi. 


~~ - 3 @ —rrnt oo -«* -- a — > so © @W 


wn & a5 


the Connecticut River Conservation Co 
He was appointed director of economics 
and engineering for the Western Massa. 
chusetts Companies in 1927 and ter 


Ste «=t Seti eews tet = fh os Ge 
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years later became vice-president. M: 
Hunt rendered services of high distin: 


tion of these properties into a single s' 
tem supplying important urban and 
rural areas in the central Connectict! 
Valley from Springfield north, and we 


He was a past-president of the Eng 
neering Society of Western Massachi 
setts and had been chairman 0! ! 
\.[..E.E. committees on protective de 











N.E.L.A. committee on power- 
improvement. 





nstj : 
ic, a von O. Hampton, chief design 
ur] Paengincer for the Delta-Star Electric Co., 
ging Chicago, IIL, died of pneumonia on Feb. 


he 9 alter a short illness. Mr. Hampton, 
who was 42 years of age, had been con- 
Ngi. tinuously associated with Delta-Star 
Co, since 1922. Starting as a draftsman, he 
aber advanced by successive steps and be- 
nent came chief design engineer in 1941. 
Mr. Hampton was active in the affairs 
of the American Institute of Electrical 
Engineers. 


> Daniet B. Tween, superintendent of 

the Salisbury district of the Duke Power 
ben Co., died on Feb. 5 at Salisbury, N. C., 
om: as a result of a heart attack. He was 
that 42 years of age. A native of Jonesville, 
lta S. C.. Mr. Tweed had been with the 
in Duke Power Co. for 22 years. 


> Watrrep A. Peterson, president of 
the Continental Electric Co., Newark, 
N. J.. died in that city on Feb. 7 after 


a a brief illness. He was 63 years of 
age. Born in Fjaras, Sweden, Dr. Peter- 
aa son came to this country in 1896. 


wer > Georce L. DUMBAULD, vice-president 
rol and treasurer of the Blaw-Knox Co. 
since 1936, died on February 3 at his 
home near Pittsburgh at the age of 61. 
He had been associated with the com- 
pany for 24 years. He joined the Blaw- 
Knox organization as controller in 1920, 
was elected a director in 1929, treasurer 
in 1930 and a vice-president in 1936. 


> ilarry E. Moore, secretary-manager 
of the Electric Association of Kansas 
City (Mo.) since 1942, died on Jan. 24 
at the age of 51. Before joining the 
Electric Association, Mr. Moore was 
connected with the Kansas City Power 
& Light Co. for twelve years, serving as 
a salesman in the radio department, 
manager of the radio and refrigerator 
department and as assistant to the vice- 
president in charge of merchandising. 
In 1937 Mr. Moore left the Kansas City 
utility to become manager of the ap- 
pliance department of the Katz Drug 
Co., later returning to the utility 
company. 





Cuarces P, Rune, division mainte- 
nance engineer for the San Joaquin 
power division of Pacific Gas & Electric 
Co., died on January 17 at the age of 
60 in Berkeley, Calif. Beginning his 
wa career with the Southern Pacific Co. 


it Beaiter receiving a degree in electrical 
the Enzineering from Purdue in 1909, Mr. 
Rhine transferred to the San Joaquin 


ig MeL icht & Power Corp. in 1918 and filled 
‘arious engineering positions with them 

ani P.G.&E. until his death. He was 

nember of the Pacific Coast Elec- 
| Association. 
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PERMAFLECTORS 


SPECIFICATIONS 


Height overall, 12%”. 
Length, front to back, 11'/." 
Lens, 8/s" in diameter. 
Metal finish, dull olive 
drab. Net weight, 6'/2 lbs. 


UNIVERSAL 
ADJUSTMENT 


Floodlight is easily, quickly 
positioned to direct the 
light where wanted — 
250° swing vertically, 360° 
horizontally - simvly by 
adjusting wing bolts on 


bracket and base. 
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Projecting a full pattern of light on an 
area of 2500 sq. ft., at a distance of 50 ft., 
the new ST-200 Permaflector Floodlight 
meets the demand of low-wattage users 
for highly efficient lighting of work 
areas. 


Rugged in construction; incorporating 
features found only in larger, higher- 
priced floodlights; highly resistant to 
shock and vibration; weather-proof 
and corrosion-resistant; equipped with 
the famous silver-mirrored-glass 
Permaflector; steel protective housing; 
heat-resisting lens, (easily removable 
for maintenance.) 


Takes standard 200-watt, PS 30, Medium 
Base Incandescent Lamp — 110-120 Volt 
Service. 


Low in cost! Inquire of your jobber 
or write direct. 


REFLECTOR CO. 


Please rush complete data on small-wattage PERMAFLECTOR 
Floodlight ST-200 — EW-2-44 


NAME 








(747) 1587 




































































Westinghouse Profit 
Totals $22,355,300 


Westinghouse Electric & Manufac- 
turing Co. reports a net income of $22,- 
355,300 in the preliminary annual state- 
ment just issued, after voluntary price 
reductions in line with the 1942 re- 
negotiation agreement and provision 
of $82,008,429 for federal taxes on in- 
come. The income is equal, under the 
participating provisions of the shares, 
to $6.97 a share on the combined 79,- 
974 shares of $3.50 preferred and 3,- 
126,581 shares of common stock. No 
reserves for renegotiation were set up 
by the company in 1943, since the reduc- 
tions already made are considered suffhi- 
cient, The net income in 1942 amounted 
to $17,366,841, or $5.41 a share on the 
combined stocks. 

Net sales of $714,305,303 billed last 
year exceeded the 1942 volume by 47 
percent, “after voluntary price reduc- 
tion in line with our renegotiation 
agreement in 1942,” the report states. 
Although $320,000,000 of war orders 
were cancelled last year, new high 
records in production were set by the 


ANUFACTURING- MARKETS 


company, A. W. Robertson, chairman, 
pointed out. 

New business placed by the com- 
pany last year aggregated $958,967,- 
057 and the backlog of unfilled orders 
at the year end totaled $885,708,065. 


Air Conditioning 
Expansion Forecast 


Air-conditioning plants equipped to 
provide year-round controlled tempera- 
tures in virtually every home in the na- 
tion will function almost immediately 
after the war, Louis Ruthenberg, presi- 
dent of Servel, Inc., recently stated. 

Speaking at the winter meeting of the 
Industrial Research Institute, an affiliate 
of the National Research Council, at the 
Westchester Country Club, Rye, N. Y.. 
Mr. Ruthenberg said: “Future homes 
will be maintained at constant comfort 
levels throughout the year. Summer air 
conditioning will be no more unusual 
than central heating and modern plumb- 
ing. 


Mr. Ruthenberg praised industrial re- 











ELECTRICAL GYROSCOPIC INSTRUMENTS—Two types of gyroscopes used in an auto- 

matic pilot are described by H. M. Witherow and Albert Hansen, Jr., of the General 

Electric Co. at the A.I.E.E. in New York. Because tiny particles of grit drift for miles 
above sandy deserts, moving parts must be sealed in a case. 
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search methods as having Contributed 
much toward development’ of busines 
organizations and declared that researg, 
could be utilized effectively in the solp, 
tion of many problems which must }y 
met if human welfare is to be advanced, 
He assailed excessive government tay. 
tion of business. 


Reliance Issues 
Report to Employees 


In recognition of today’s paper shor. 
age and the growing use of “shorn 
forms” to ease the situation, the Re}. 
ance Electric & Engineering Co., Cleve. 
land, Ohio, has condensed its 1943 r. 
port to stockholders into an illustrated 
four-page summary for employees, ep. 
titled “How Our Income was Distr. 
buted.” 

Front page of this abbreviated sym. 
mary carries an illustration of the year’s 
distribution of income dollars, plied jy 
stacks to represent graphically the pro. 
portionate expenditures for materials 
wages, taxes, dividends, depreciation, 
postwar provision and amount rein. 
vested in the business. Each stack js 
labeled with the exact amount of dol. 
lars involved. 

On one of the two inside pages de. 
tailed descriptions of expenditures are 
carried in a table of income distribution 
Two pages are devoted to a letter from 
Clarence L. Collens, Reliance president, 
giving a further explanation of some o/ 
the figures used and outlining the com. 
pany’s post-war prospects as they ap- 
pear at this moment to the management. 


Change Dividend Practice 


Directors of the Aluminum Co. of 
America have authorized a 50-cent divi- 
dend on the common stock for payment 
on March 10. Gordon W. Cameron. 
treasurer, states that prior to the recent 
three-for-one split-up of common stock 
the company had been paying $1 : 
share in each of the first three quarter: 
of the year and $3 in the fourth quarter 
making a total of $6 for the year. The 
company’s intention now, he states. is ti 
change the practice of unequal quarterly 
dividends by payment of 50 cents in each 
quarter of the year, or the equivalent 0 
$1.50 quarterly on the old comm 
stock. 


Leases Ordnance Unit 


Western Electric Co. has announce? 
that it has leased Area 2 of the La 
Claire ordnance plant at Eau Claire 
Wis., to provide additional manu fact!" 
ing facilities. 
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BEN HUR TRAILER EN- 
GINEERING applied to 
your post-war plans 
may show you, too, new 
uses for handy trailer 
units—to move tools to 
the job, to mount. vital 
machine units, carry 
supplies and materials, 
or for mobile service 
units. 


Take advantage of Ben- 
Hur's experience in 
trailer design and engi- 
neering to help YOU to 
new progress in post- 
war business planning. 


Write for our data sheet 
to aid your post-war 
planning. 





Awarded Army-Navy “‘E’’ for 
excellence of war production. 


BEN-HUR MANUFACTURING CO. 


634 East Keefe Ave., Milwaukee 12, Wis. 


WOEN-CI0 


INDUSTRIAL 
TRAILERS 
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Manufacturers Issue 
Earnings Reports 


Statements of earnings have recently 
been issued by the following manufac- 
turers: 

Rome Capite—December quarter, net 
profit, $125,069, subject to year-end and 
war emergency adjustments, equaled 66 
cents a share and compared with $97,546 or 
51 cents a share, for three months to Dec. 
31, 1942. Nine months to Dec. 31: net profit, 
after $1,513,569 taxes and $125,000 con- 
tingency reserve, was $426,112, equal to 
$2.24 a share, against $215,064, or $1.12 a 
share, for nine months to Dec. 31, 1942, 
when $503,516 was deducted for taxes. 


Ouro Brass—Including wholly owned 
subsidiaries, for 1943, net profit, $577,889 
or $1.66 a common share, against $661,652 
or $1.90 a common share the year before. 
Full depreciation taken during the year 
amounted to $222,043. The reserve for taxes 
includes an amount of $50,700, which repre- 
sents an estimated post-war refund of fed- 
eral excess profits tax and has been charged 
against the year’s operations. 


Jouns-MAnviLLE—Net income, 1943, $4,- 
655,280, after all charges and taxes and 
including post-war refunds of excess profits 
taxes, equal to $5.27°a common share. This 
compares with net income of $5,570,192, or 
$6.35 a common share, for 1942. Sales for 
1943 were $107,418,305, compared with 
$108,021,383 in 1942, a decrease of $603,078. 


Physicist Cites Electric 
Industry for Research 


Physical science can provide a tonic 
for the ill of unemployment in the post- 
war world, Dr. Albert W. Hull, assistant 
director of the General Electric research 
laboratory, declared recently. 

Speaking as retiring president of the 
American Physical Society, meeting at 
Columbia University, he said that “this 
tonic is new products. New products are 
resistant to depression psychology, and 
experience has shown that they can be 
sold when old products cannot. In this 
way physicists can contribute to the all- 
important job situation.” 

As outstanding examples of the need 
of physical research he cited food and 
shelter. In contrast, he mentioned the 
electric industry, which, as the result of 
research, has reduced the cost ot electric 
power and lamps, and has produced 
such new products as X-rays, radio, re- 
frigerators, etc., which gave employment 
to hundreds of thousands. 


Instrument Repair Course 


A new industrial instrument mainte- 
nance and repair course was started on 
February 1 by the training school divi- 
sion, Brown Instrument Co., Philadel- 
phia, Pa. The new classes will extend 
to April 26. 
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MATTHEWS 
HOLDFAST LAMP 
CHANGERS 





Removes and replaces 
lamps in high places, such as 
ceilings, side walls, electric 





signs, etc. Like a human hand | 


on the end of a wooden pole. 
Saves time and prevents lad- 
der accidents. 


To remove or replace lamps 
from side walls or at an 
angle, pull cord attached to 
the swivelled ring. This 
bends the wristlike coil 
spring so that the Changer 


will work just as well at a | 


right angle to the rotating 
pole as in vertical position. 


Shipping weight each, 1 


pound. 
No. 2 


For 50-Watt Rough Service, 15 to | 


100 Watt Mazda and other lamps up 


| to 3 inches in diameter. 


| 
| 
| 














No. 2 Than 6 to 11 | bl 
| Price Each Each $5 00 |$4.75| $4.50 





No. 3 


For 60 to 500 Watt Mazda Lamps | 
and other large and odd shapes up | 
to 5 inches in diameter. 





Less 


6to11| 12or 








No. 3 _— 
More 
| Price Each $5. 0 $5.25| $5.00 





All Prices F.O.B. St. Louis, Mo. 


Specially treated wood handles can | 


be furnished in 6-foot sections at 
$3.75 per section including couplings. 


Your Electrical Supply Jobber 
Will Fill Your Order. 


W. N. MATTHEWS 


CORPORATION 
ST. LOUIS, U.S. A. 


| 
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RELIABLE 
Connectors 





Save Time 

by using 
solderless connectors 
with accurately fitting 
precision threads which 
insure easy, permanent 
installations. 


Save Copper 

by using 
these connectors which 
are good as new after 
being salvaged. 


EASY TO INSTALL 
LOW IN COST 


A 
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LOVER 35 VEARS SERVICE TO THE UTILITIES) 





160 (750) 





1 ee 


Field Reports on Business 


Utility orders for system maintenance and repair continue steady, though: «t loy 
levels. Demand for large motors has fallen off, but small motors continue «ctiye 
New housing construction is being done on a large scale, with its accom) :nying 
requirements for wiring and lighting supplies. 


NEW ENGLAND 


Boston Edison has received government 
approval for the manufacture (G.E.) and 
delivery of a second 50,000-kw. steam tur- 
bine unit for the Mystic station. U. S. Rub- 
ber has leased a large one-story building 
from the Blood Locomotive Works, Nashua, 
N. H., and will install machinery for the 
production of war materials beginning about 
March 15; it is expected that 200 workers 
will be employed. More than 800 employees 
will be put to work in a new branch to be 
opened by the Hytron Co., Salem, Mass., at 
Lawrence. The outlook for increased sales 
in wiring supplies is brightened by recom- 
mendations for two large additions to veter- 
ans’ hospitals in this region. In a bill now 
pending before Congress $310,000 is asked 
for Connecticut hospital facilities and $460,- 
000 for the West Roxbury (Boston) group. 

Bids tendered for Navy supplies last week 
were down sharply. Electric heaters are in 
demand; power distribution panelboards 
and small switches attracted proposals from 
Connecticut manufacturers. Rectifiers, 
fuses, trolley wire and electric cable for 
welders were among the items listed on 
schedules. There is considerable activity in 
small motorized machine tools needed for 
naval supply ships. Applications for the 
purchase of electrical supplies needed for 
the repair and replacement of farm and 
domestic appliances in northern New Eng- 
land areas are increasing at WPB centers 
and contractors are pressing vigorously for 
release of much-needed material. Two more 
DE type vessels were scheduled for launch- 
ing Feb. 15, at the Bethlehem-Hingham 
shipyard. 


CHICAGO 


War orders, including lend-lease, are 
keeping the output of electrical manufac- 
turers in the Chicago area at near peak 
levels, according to current reports. Equip- 
ment and accessories for temporary power 
plants, foreign power and signal systems are 
prominent among the items being produced 
for foreign governments. Orders for utility 
system maintenance and repair are scat- 
tered and difficult to classify but continue 
fairly steady at low levels. There appears 
to be little change in the demand from this 
source. Bookings for industrial electrical 
apparatus for refineries, rubber plants, am- 
munition depots, etc., while down about 25 
percent compared with last summer, steel 
far outweigh orders for utility maintenance 
and repair equipment. 

Dealers in used electrical machinery, mo- 
tors and generators report that the call for 
larger units, 100 hp. and up, is off about 50 
percent from the peak demand of a year 
ago. Falling off in demand for large motors 
has been gradual but steady, and is cur- 
rently off about 12 percent compared with 
the fourth quarter of 1943. Small motors, 
on the other hand, continue active reflecting 
inability to replace small domestic and in- 
dustrial units with new as failure rates 
increase with age. 

During the week ended Feb. 10, sixty- 
three Chicago area firms received 88 war 
contracts totaling over $6,600,000. Depart- 
ment store sales in Chicago for the week 
ended Feb. 5 showed no change compared 
with a year ago. For the nation the increase 
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over the corresponding 1943 week was only 
2 percent. 


NEW YORK 


The shift to better grade merchandise by 
customers was evidenced last week in th 
New York metropolitan area in the sale 
rise of 7 percent for the main stores and, 
decrease of 4 percent in business done by 
basement sections. All over the second Fed. 
eral Reserve District, sales in the depar. 
ment stores increased 6 percent over 194) 
while inventories at the end of the year de. 
clined 8 percent, according to the repor 
issued last week by the Federal Reser 
Bank of New York. Tighter supply condi. 
tions on many lines were reflected as impor. 
tant departments had stock decreases under 
a year ago. 

Civil engineering construction volume jn 
continental U. S., according to the Eng. 
neering News-Record, totaled $23,151, 
for the week. This volume, not including 
construction by military engineers abroad 
American contracts outside the country, and 
shipbuilding, is 35 percent lower than in 
the preceding week, and 67 percent lowe 
than the total reported for the correspond. 
ing 1943 week. Private construction is 7% 
percent below a week ago, and 23 percent 
under a year ago. Public construction tops 
last week by 17 percent, but is 71 percent 
below the week in 1943. 

Current week’s construction brings 194 
volume to $215,192,000 for the six weeks of 
the year, a decrease of 43 percent from the 
$379,561,000 reported for the period in 194. 
Private construction is 52 percent higher 
than in 1943. 


PACIFIC COAST 


Considerable new housing construction is 
reported well distributed over the West In 
land as well as along the coast. It include 
a $3,303,754 award for 848 family dwelling 
units in Portland and Vancouver; 1 
homes in Hollywood, costing $750,000; 4 
single and duplex family residences i 
Inglewood, Los Angeles County, costix 
$1,500,000 and a tract of privately cor 
structed homes in Seattle, costing $1.11); 
000. San Francisco reports 1,000 new hom 
assigned to various locations and with: 
better than average electrical standard. © 

WPB has granted priorities for 1]-mé 
Deer Creek acqueduct from Provo River = 
Utah, estimated cost is $5,000,000, with cor 
pletion scheduled for June, 1945. ; 

Typical orders cover $20,000 of 1} to) 
hp. motors; $25,000 of fractional hore 
power motors for oil burners; $50,000 ¢ 
sizes 15 to 250 hp. motors for installati« 
in an oil refinery and several lighting jo 
for various Inland army air fields of whit 
$46,347 for La Junta, Colo., is typical. 

The Navy has asked Congress to apptt 
priate $130,000,000 for ship repair faciliti« 
along the Pacific Coast, major items 
$39,000,000 for floating drydocks; $61,00: 
000 for their adjoining facilities; $10.00: 
000 additional for Hunters Point base ne 
San Francisco and $26,000,000 as a reser® 
These drydocks require a considerable ele 
tric wiring cable and auxiliary motor ins 
lation to be done by local firms in m 
cases. 
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One of many advantages of 
Light-Refiecting Floors made 
with Atlas White Cement 


’ That floors, like walls and ceil- 
ings, can be made effective reflec- 
tors of light and thus improve 
seeing conditions, is a develop- 
ment of war-plant construction. 
And when made with Atlas White 
cement, their reflective proper- 
ties are more than skin deep. 

Light-reflecting floors made 
with Atlas White cement have al- 
ready proved their contribution 
to overall lighting effectiveness. 
In a large airplane plant, a white 
cement floor increased lighting on 
vertical work areas by 20%— 
underwing areas by 61%—when 
compared with a gray cement 
floor. Compared with darker 
floors, the difference would be 
greater still. 

For the full story of light-reflect- 
ing floors, ask for a copy of “Light 
From Floors.” Write to Atlas 
White Bureau, Universal Atlas 
Cement Company (United States 
Steel Corporation Subsidiary) 
ae ses Building, New York 17, 


HOW ABOUT MAINTENANCE? 
Experience shows white-cement 
floors are easy to clean, easy to keep 
clean, and retain their reflection ad- 
vantage. Maintenance is simple— 
frequent sweeping, occasional damp 
mopping, periodic scrubbing. 


EW-F-25 0 YQ 


ATLAS 
WHITE CEMENT 


For Light-Reflecting Floors 
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Sales 
Opportunities 


Orecon—Bonneville Power Administra- 
tion, Portland, will make extensions in 115- 
kv. transmission line, including a crossing 
over Willamette River, using wood poles, 
with clearance of 75 ft. above low water. 
Permission has been secured and work is 
scheduled to be carried out at once. 


Vincrnta—General Chemical Co., 40 Rec- 
tor St., New York, N. Y., has contracted 
with government for construction and oper- 
ation of plant, comprising several buildings 
for processing, general production and mis- 
cellaneous service, with machinery and elec- 
trical equipment for large output. Cost 
estimated about $1,500,000, with financing 
by Defense Plant Corp. Proposed to carry 
out work at early date. 


TENNESSEE—War Department, Washing- 
ton, D. C., has authorized expansion in army 


air force station, including three additional 
one-story warehouses, with mechanical and | 


electrical equipment. Cost estimated about 


$500,000. Project will be supervised by 


District Office of U. S. Engineers, Mobile, | 


Ala. 


Baltimore, Md., has plans under way for 
new coal-loading and handling dock on 
Black River, reported to cost over $1,000,- 
000, with mechanical-handling and elec- 





On10—Baltimore & Ohio Railroad Co., | 


trical equipment. It is understood that proj- | 
ect will have a priority rating. Company | 
also plans new ship docking pier and ex- | 


tensions in yard facilities, to cost in excess 


of $600,000. 


Utan—Navy Department, Washington, 
D. C., has authorized expansion in naval 
supply depot, including shops, warehouses 


and other industrial buildings, with me- | 


chanica] and electrical equipment. Also 
barracks and other housing structures. Ex- 
tensions will be made in electrical distribu- 
tion system, power substation facilities and 


| service connections. Entire project will cost 
| about $995,000. Commanding officer at de- 


pot will supervise work. 


Texas—Dow Magnesium Corp., Midland, | 


Mich., subsidiary of Dow Chemical Co., 
same place, will make extensions in branch 
plant for increased capacity for government, 
with installation of additional machinery 
and electrical equipment. 
about $180,000, with financing by Defense 
Plant Corp. Work is scheduled to be car- 
ried out at once. 


Itt1nois—Water, Light & Power Depart- 
ment, Springfield, is arranging post-war ex- 
pansion program at Lake Side steam-elec- 
tric generating station, to be carried out 
over a period of months. Work will include 


Cost estimated | 


installation of new turbine-generator unit, | 


boiler and auxiliary equipment, and is esti- 
mated to cost close to $1,000,000. Burns & 
McDonnell Engineering Co., 107 West Lin- 
wood Blvd., Kansas City, Mo., is consulting 
engineer. 


Firoriwa—Civil Aeronautics Authority, 
Atlanta, Ga., is arranging call for bids for 


extensions and improvements in municipal | 
airport at Jacksonville, with mechanical | 


and electrical facilities. 


Cost estimated | 


about $250,000. Bail Horton & Associates, | 
Hildebrandt Bldg., Jacksonville, are con- | 


sulting engineers. 


DetawarE—E. I. duPont deNemours & | 
Co., Inc., duPont Bldg., Wilmington, will | 


make extensions in plants at Morgantown, 
W. Va., Carneys Point, N. J., and Baton 
Rouge, La., including new buildings, with 
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with fingers 


OF FROST! 


15 Ib. size 


~ 
C2/70F blankets fire with an icy 
covering of carbon dioxide. It 
seals out air and snuffs out flame. 
It is swift. It is safe. It is efficient. 


CL/FF is especially recom- 
mended for oil, gasoline, elec- 
trical and chemical fires. It is 
harmless . . . odorless . . . equally 
effective in hot or sub-zero tem- 
peratures. 


The @2/feg Carbon Dioxide Fire 
Extinguisher is manufactured by Gen- 
eral Detroit, famous since 1905 for 
fire fighters like Fire Guard, Alaskan 
and Floafome. It is quality mass 
produced for prompt delivery to 
essential users, 


The coupon below will speed addi- 
tional information on G2/#e9. Mail 
it today! 


THE (JENERAL J)ETROIT ([ORP. 


Former Name The General Fire Truck Corp. 





NEW YORK DETROIT 


Distributors in all principal cities 


CHICAGO 


West Coast Affiliate: The General Pacific 
Corp., Seattle, Los Angeles, San Francisco. 


THE GENERAL DETROIT CORP. 


2218 Eas? Jefferson Ave., 
Detroit 7, Mich. 


GENERAL 
DETROIT 


SPEED complete details to: 








Just attach this convenient coupon 
to your letterhead and mail. 


(751) 161 
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JASPER BLACKBURN PRODUCTS CORP. 





BLACKBURN CONNECTORS are 
made completely of a high-strength 
copper alloy, actually stronger than 
steel, and more durable than pure 
copper or commercial bronze. 


Blackburn Connectors contain no 
lead or zinc, and will not season-crack 
under the most severe weathering con- 
ditions. Because of their great strength 
they can be used over and over again 
— a real economy. 


Main and Clinton Sts., St. Louis (6), Mo. 
Builders of Quality Connectors for Over 10 Years 
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VICTOR, NEW YORK 
The Mark of Good Tusukators... 
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machinery and electrical equipment, 7 m 
cost reported in excess of $650,000, 4) 
projects have a priority rating and work 
scheduled to begin soon, ‘ 


Cororapo—Denver & Rio Grande Wey 
ern Railroad Co., 1531 Stout S:., Deny 
has arranged fund of about $26°.100 fo . 
tensions and improvements in signal ay 
traffic contro] systems during 1°14, incu 
ing additional underground |i: jngglj, 
tions, instruments and fixtures. Also yj) 
expend about $253,000 for additional sy 
buildings at different points, and pats, 
mately $251,000 for shop tool:. machinen 
and electrical equipment. Bud:ct has bee 
approved by District Federal Court, a9 
work will begin soon. ; 


Georcia—War Department, W ashingiy, 
D. C., hasapproved plans for r: building ¢ 
warehouses, shops and other industry 
structures at Atlanta Ordnance Depot, y 
replace buildings recently destroyed by fy. 
Cost estimated about $500,000, with m 
chanical and electrical equipment. Wo; 
will begin at early date and will be supe. 
vised by U. S. District Engineers (f, 
Savannah. 


Montana—Water Department, Helena, j 
arranging early call for bids for motq 
driven pumping machinery, controls ap 
auxiliary equipment for new pumping 
tion, where new well will be drilled. Aly 
for electric line for power supply and othe 
operating facilities. Cost estimated aboy 
$92,000. Project will have a priority rating 


Onto—Sun Oil Co., Woodville St. ay 
city limits, Toledo, will carry out expansid 
in butadiene production plant at local ¢ 
refinery, for increased capacity for synthet 
rubber service for government. Work wi 
comprise several new one and mult 
buildings, with machinery and ele 
equipment. Cost estimated about $95 


will proceed at early date. Main office 
company is at 1608 Walnut St., Philad 
phia, Pa. 


Vircinta—State Department of Prison 
Richmond, plans extensions and impro 
ments in power plant at Southampton Per 
tentiary Farm, with installation of adé 
tional equipment. State Legislature is m 
considering appropriation of $80,000 | 
work. Another appropriation of $65,0% 
expected to be authorized for similar » 
at power plant at State Industria] Farm! 


MassacuusetTts—State Department ' 
Education, 200 Newbury St., Boston, } 
plans under way for post-war developme 
program at Massachusetts State College,! 
include expansion and improvements 5 
power plant, with installation of additio 
equipment, estimated to cost approxima 
$325,000. Edward C. Brown Co., 77 Sa 
mer St., Boston, is consulting engineer. 


New York—Precision Castings Co., lx 
Orchard St., Fayetteville, near Syracu 
will make extensions in plant for proc! 
tion for government, including new @ 
story building, with machinery and ¢& 
trical equipment. Cost estimated ai 
$425,000, with financing by Defense Pi 
Corp. Work will be placed under way 9 


Catirornia—War Department, Washisi 
ton, D. C., has authorized expansion? 
arsenal, including new shops, warehow# 
and other industrial structures, with ® 
chinery and electrical equipment. Ex# 
sions will be made in electrical distribu™ 
system. Entire project will cost about # 
000, and will be carried out under direct 
of U. S. District Engineer Office, San Fog 
cisco, 
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Acme 
BIAS 


Se Tapes 
 ~HAVE 


EXTRA 
GOOD 


Stretch 


smoothly into cor- 

ners as though 

“poured” in! Their 

great flexibility and 

ensile strength are due 

o Acme factory-tested varnishes, highest 
grade cotton, careful processing and inspec- 
tion. Tapes, bias and straight: rolls to 36” 
vide. Yellow or black; choice of finishes. 
Samples on request. 


HE ACME WIRE CO., NEW HAVEN, CT. 


\CME WIRE PRODUCTS 


VARNISHED loll Lt yt 
MAGNET WIRE C 











ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK 


ivi 


Coldertng -Conductor Angle —.. 
“Pothead, 





Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES © ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS + SPLICING KITS AND 
MATERIALS * INSULATING COMPOUNDS 


ee 


RUSGREEN MFG. CO. 


14260 Birwood Avenue ° Detroit, Mich. 
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| to an announcement by City Council utili- 
| ties committee. The revision will lower the 
| monthly electric bill of every residential 
| customer between 12 and 23 cents, and pro- 
| vides an approximately six percent reduc- 
| tion. The cut represents a three percent cut 


| are those of heavy manufacturing industries. 
| Superintendent E. R. Hoffman of City Light 


Seattle Utility Studies 
Rate Cut Possibilities 


Puget Sound Power & Light Co. is 
making a study of its rates with a view 
toward reduction and also toward fur- 
ther improvements in its service, Frank 
McLaughlin, president, has announced. 

Mr. McLaughlin declares that such 
study is being undertaken “from the 
viewpoint of the after-the-war situation” 
as well as on the present showing of the 
company. “It is my hope that the de- 
mand for electrical appliances, begin- 
ning immediately after war, will be so 
great that an electrical-appliance manu- 
facturing industry will develop here in 
the Puget Sound region . . . where the 
electric range was developed.” 


Recent Rate Changes 


Seattve City Licnt will reduce its rates, 
effective April 1, $300,000 a year, according 


in City Light’s annual income. The only 
rates to which the reduction will not apply 





| recommended the reduction to the Council, 





administrator, is authorized, 


| declaring that 


is the reduction of “all-electric” home, Mr. 
Jones points out. The new rate will provide 
400 kw.-hr. of energy a month, instead of 
the former 370 kw.-hr., for a minimum of 
$5. He stated that “customers are being 
converted to that rate as rapidly as possible, 
and after the war, when the new electrical 
appliances are again available, that will be 
the principal rate for residential customers.” 
Addition of the 30 kw.-hr. a month on the 
“all-electric” home minimum of $5 will not 
change the charge of 7/10 of a cent of each 
kw.-hr. over the monthly 400 minimum. 


Uran Power & Licut Co.’s rate case 
took a new angle recently when OPA filed 
a petition with the state supreme court 
| Sociane to intervene as a friend of the 
court. OPA is seeking to intervene in the 
power company’s petition to the state su- 
preme court for a review of the Public 
Service Commission’s order of Sept. 11, 
1943, which would cut rates about $1,500,- 
000 a year. Chester Bowles, OPA price 
the petition 
claimed, to intervene and participate in pro- 


ceedings before federal, state and municipal 





February 


authorities in connection with such rates 
and charges. “The reduction in prices, 
where profits are excessive, is an essential 
and integral part of the national policy of 
economic stabilization, which must apply to 
all prices and charges, including utility 
rates,” the petition charged. Reversal of | 
the commission’s rate-cut order would im- | 
pair the OPA’s efforts to secure utility rate | 
reductions, the petitioner alleged. “It is of 
utmost importance to the petitioner that 
the commission’s findings be sustained be- 


“the greatly increased use of | 
electrical energy justifies such reduction. | 
Of particular significance in the new rates | 





fore this court,” counsel said. George M. 
Gadsby, president of Utah Power & Light | 
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connect 3 ways 
with L connector 


the 


FARGO 
‘Du-All 


For end-to-end 


| For parallel 
connections 
‘hay one of the three ways 
'you use this Fargo “Du-All”, 
you get a sure-gripping, 
high conductivity contact. To 
| change it from one type of 
connector to another, simply 
loosen the clamping member 
jand turn it to the desired 
| position. High strength cop- 
per alloy bodies and Duronze 
bolts that last and last... 
available in a wide range of 
sizes especially adaptable for 
industrial and substation use. 


Made by FARGO MFG. CO 


Distributed by 


LINE 
MATERIAL CO. 


MILWAUKEE + WISCONSIN 


(753) 163 





















































WE CAN HELP you in your present 
problems, for we've been Metering 
Specialists to the electrical profession 
for the past twenty-five years. Makers 
of the famous ROTO-TEST as well as 
all types of meter testing switches, cabi- 
nets, panels, meter boxes, and a complete 
line of accessories. A lot of equipment 
still in stock, built to a standard, not a 
price. 


Meter Devices 


COMPANY + CANTON 6, OHIO 











The SAFE Way to 
PULL FUSES 


BARE HANDS 


Avoid severe 

injuries, 

shocks, burns, infec- 

tions or even death 

a -«:6 Vee AK’ TRICO 

FUSE PULLER. 

@®@ EVERY ELECTRICIAN 
SHOULD CARRY ONE. 

® HANG ONE AT EVERY 
SWITCHBOX. 

@ PLACE ONE IN EACH 
TOOL KIT. 

® EVERY FUSE BOX 
SHOULD HAVE ONE. 

For the sake of SAFETY order 

eae” FUSE PULLERS TO- 











See your Jobber or write. 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


in Canada: IRVING SMITH LIMITED, Montreal 








How to design 
water power systems | 






in every ste 


thorough treatment 


of 





fundamentals—plant location and design 


with attention to every factor important in develop- 
ing efficient and economical hydroelectric projects 


HIS book combines in one volume textbook and reference 
guidance for the water power engineer—descriptive details 
and immensely valuable comparative data to help the engineer 
bast the investigation of water power sites to the 

design of the complete hydroelectric system. 


Water Power Develop- 
ment — Distribu- 
tion and Use 


Hydrology 
The Study of Stream- 
flow Data and 


BY H. K. BARROWS 
3rd edition. 791 pages, 6x9, 315 illustrations $6.00 


Water Power Esti- A sound, authoritative treatment of principles and practice underlying the 
mates design of hydroelectric power developments. Covers theoretical fundamentals 


Hydraulic Turbines 
General Arrangement of design 


and the complete water power project. Descriptions of equipment, methods 
data on costs, and other practical features make it invaluable as 





The ee a quide for the engineer. 

"Ganais and” Pens EXAMINE IT FREE — SIMPLY MAIL THIS COUPON 
stoc 

"Tneeee 408 McGRAW-HILL BOOK CO., INC. 


Graulic and Struc- 
tural 

Powerhouse — Elec- 
trical 

Plant Accessories 


d and Pressure 
Regulation 


WOM ve ccivsvessvecresacees 
Transmission Lines — 
Cost and Value of 
Wai er BOGIEE ccccndacscadasesede 





escriptions 
Hydroelectric Devel- 
opment 


330 W. 42nd St., New York 18, N. Y. 


Send me Barrows’ Water Power Engineering for 10 days’ examination on approval. 
In 10 days I will send $6.00, plus few cents postage, or return book postpaid. 
(Postage paid on orders accompanied by remittance.) 


peceebuede ce Company ......... oeeceseeW-2-19-44 
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Co., assailed the petition filed by OP A wiy, 
the court as an unwarranted \encroa-hmey, 
upon state functions and a move which yj] 
promote rather than hold the line .gaing 
inflation. “Electricity,” his stateme said 
“is one of the few things sold at jre.w 
prices, without rationing, andy ithoy 
change or deterioration in quality .{ ser. 
ice. Electric rates have not been rai od, no, 
has the company applied for high: rates 
The great increase in taxes has ben paid 
by the company—and not passed on to the 
consumer, directly or through any increase 


in rates... It is difficult to reconcile the 
position taken by OPA in its petition to jp. 
tervene .. . The avowed purpose of OP 


is to prevent inflation. The people of the 
country are being urged to put their earp. 
ings and savings into war bonds, thereby 
providing funds so terribly necessary {o 
prosecution of the war and at the same time 
holding down inflation. Now comes the 
OPA joining in a case to reduce the pre. 
war prices for electric service, one of the 
results of which will be to deprive the fed. 
eral government of more than $1,500,000 per 
year in taxes, and to dissipate it mostly jn 
small individual reductions, which are 
added to current spending power, thereby 
directly promoting inflation . . .” 


Ittino1is Commerce COMMISSION author. 
ized changes in rates during the year ended 
Dec. 31, 1943, which effected a net annual 
saving to Illinois utility customers of $3. 
670,305. Net reductions in annual operating 
revenue of electric utilities were $167.332— 
residential, $66,662; small power and light, 
$1,243; large power and light, $67,205; 
municipal, $17,722 and rural, $14,500. 


Wisconsin Pustic Service Corp. has put 
into effect in the communities it serves in 
northeastern and north central Wisconsin 
a reduction in rates charged for electricity 
used for municipal water and sewage pump- 
ing that will save consumers $18,700 annv- 
ally. The reduction was ordered by the 
state Public Service Commission as part of 
a four-year arrangement with the company 
to cut its rates. Residential and street- 
lighting rates were reduced last fall. 


Consotiwatep Gas Exvectric Licut & 
Power Co. rate charges to the municipality 
of Baltimore were termed unfair and un- 
reasonable in a petition filed with the Mary- 
land Public Service Commission asking for 
an investigation and hearing on the subject. 
City Solicitor Simon E. Sobeloff and As 
sistant City Solicitor Thomas J. Tingley 
filed the petition, the action being approved 
by Mayor Theodore R. McKeldin. The 
complaint was made in the name of the 
mayor and city council of Baltimore. 
Reasons for the city’s claims are set forth 
as follows: “Comparisons and studies of the 
electric street lighting rates in many other 
cities, and particularly with those charged 
in Washington, D. C., show the electric 
street lighting rates charged in Baltimore 
to be excessive to the amount of at least 
$465,269. On a per capita basis, Baltimore 
has the highest costs for electric street 
lighting service in 14 cities of 500,000 pop- 
ulation and over. By comparison the mu- 
nicipal flat rate charged under the contract 
...to Park Board and domestic rates 
charged by Gas & Electric Co., appropriate 
reductions are indicated in a further amount 
of at least $92,103. By comparison the 
gas street lighting rates charged under the 
contract . . . to domestic rates charged by 
Gas & Electric Co., an estimated further 
reduction of at least $58,450 is indicated. 
That the total of such reductions in rates 
which should, pursuant to the conclusions 
embodied in the said report, be made, 's 
in the amount of at least $615,822. Becausé 


WORLD @ February 19. 1944 











sansa wosmenetapat: 


sO0LID 
sHANK 


iz The Strongest 


Solid Shank Tele- 
— i forged in one 
r of steel. 








@ The Stur . 
ou raph Shovel 1s ' 
piece from a solid ba 

It is exclusive in construction 
—the strongest shovel known. 


America’s largest shovel users 
_ railroads, mills, mines—sPec- 
‘fy, use and universally acclaim 
Solid Shank as first in utility, 
by poe d economy. 

service life and ¢€ Joie 
| i y com- 

Every light, power, an 
municationsuser who hastested 
=. this shovel now standardizes 
le on Sturdee Solid Shank —they 
will have no other. ee i 
2 ts will follow 
Tal Reduced cos 
- you specify Sturdee _ Shank 
7" for all telegraph shovels. 


sTURDE TOOLS 


a True TEMPER 
PaooucT 


| «a 


Cross-section at 
right illustrotes 
the solid shank, 
one piece con- 
struction of 
Sturdee Tele- 
groph Shovels. 
22 inch, straight 
handle socket. 
13 gauge, heat 
treated blade. XX 
grade hickory 
or ash hondle, 
sanded and 
woxed. Length 
6 feet to 12 feet. 


Soe ee nie pun 
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JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 


20 North Wacker Drive Chicago, Illinois 


Branches and Warehouses with Complete Stocks in 
Principal Cities of the United States 
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of economies effected in metering, billing 
and collection in the case of service sup- 
plied to the city by Gas & Electric Co., 
lower rate should be charged than in the 
case of customers where such advantages 
do not obtain.” 


Pusiic Service Evectric & Gas Co.'s 
new rate schedule, which will yield annual 
savings of $287,000 to commercial and in- 
dustrial users of electric power has been 
approved by the New Jersey Public Utility 
Commission. The commission had under- 
taken an investigation of Public Service’s 
rate structure last year after military au- 
thorities at Fort Dix and Camp Kilmer had 
complained. The company then agreed to 
extend wholesale power rates to the large 
training camps and to seventy non-com- 
mercial users. These rates will save con- 
sumers an estimated $135,000 each year. 





LETTER 
TO THE EDITOR 





Three Methods for Control 
of Voltage Regulation 


To the Editor of Erectricat Wortp: 


I have noted with interest the series 
of practical ideas and data which you 
have been publishing, such as the ones 
on pages 86, 96 and 102 of the October 2 
issue of EtectricaL Wortp. I believe 
that these must find many thankful users 
in the industry. 

I wish to comment, however, on the 
information under the heading of para- 
graph 1 on page 86. I believe it would 
be well to point out that these connec- 
tions can be easily made only if both 
ends of the primary winding are brought 
through bushings to the outside of the 
tank. In the case of transformers which 


| have one end of the high-voltage wind- 


ing grounded to the tank (and these are 


| quite common in recent years), the con- 


nection shown, if made at all, would 
have to be made inside the tank. This 
may be difficult or impossible. Note also 
that it would be clearer if the caption 
read: “(a) Normal H.V. rating of 2,400 
volts; (b) 5 percent boost of H.V. rat- 
ing to 2,520 volts; (c) 5 percent buck 
of H.V. rating to 2,280 volts; diagrams 
are based on additive polarity.” 

The idea suggested in paragraph 2 is 
also very good and it may be desirable 
to mention an additional method of ob- 
taining this compensation for line drop. 
In general, it will be found that modern 
transformers, such as the Westinghouse 
“Hipersil” transformers, have lower im- 
pedances than older transformers. By 
placing these modern lower impedance 
transformers farther out on a line and 
using the older higher impedance units 
closer to a substation, the same compen- 
sation will be obtained as by employing 
different-sized transformers for the same 












‘When you need ANY 


Power Connector— 


—see the COMPLETE line" 







Probably the exact Power Con- 
nector you want is shown in the 


Penn-Union Catalog. 


You will find Tee, Stud and End 
Connectors, Bus Supports, Termi- 
nals, Elbow and Cross Connectors, 


Couplers and Reducers — 


—each in a wide range of sizes, 
up to the largest. Here are a few 


of the many types: 








Also the most complete line of 
Cable Taps, Straight and Parallel 


Connectors, Lugs, 
Clamps — every good type, 


Grounding 


Leading utilities, industrials, 
electrical manufacturers and con- 
tractors have found that “Penn- 
Union” on a fitting is their best 


guarantee of Dependability. 


for Catalog. 


PENN-UNION 


Write 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 





Conductor Fittings 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


J. H. MANNING & COMPANY, 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 





ed 














BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 


DANIEL W. MEAD | 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply 
Flood Control, Engineering Problems relating 1 
Water Rights and Water Power Law. Appraisals 

New York City, 50 Church St. 














E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 
Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 


Valuations, Economic and Business Surveys 


61 Broadway New York 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 





PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 


231 S. La Salle St. Chicago 4, II! 








HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 














GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports « Rates ¢ Labor relations « Safety « 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway . National Press Bldg. 
New York Reading, Pa. washington, D. C. 


Recording & Statistical Corp, 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane New York 














JULIEN H. DAVIS 


Member A.1.E.E. 
Consulting Engineer 
Industrial 
Utility—Electrical—Mechanical 
740 So. Broadway Los Angeles, Calif. 


HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 


SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


o 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 








DAY & ZIMMERMANN, INC. 


ENGINEERS 
Design - Construction - Management 
Investigations and Reports 
iat Sale - PHILADELPHIA . an 
NEW YORK Packard Building CHICAGO 


HAUG & DRUM 


RESEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 


Electronics - Industrial Controls - Street Lighting 
Generation - Transmission - Distribution 


255 Hazel Ave. Glencoe, II. 


(A Chicago Suburb) 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 
Chicago, III. 








7: 
Ebasco Services Incorporated 
Industrhal Diviston 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 


HOOSIER_ ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Report °¢ aminations * Appraisals 
Consulting Engineering 
BOSTON « NEW YORK ¢ CHICAGO « HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO « LOS ANGELES 








Electrical Testing Laboratories Inc. 
WAR WORK TESTS 


ELECTRICAL — MECHANICAL — PHYSICAL — 

CHEMICAL — for compliance with Government 

Specifications. 
Inspection—Analysis—Research—Certification 

2 East End Avenue at 79th Street New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Engineere—Economists 
RATE RESEARCH SALES RESEARCH 


FO 
POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 


_ THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 














H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons. 

288 Alameda Avenue Youngstown, Ohio 








CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 





WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia 2. Pa. 
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“SURCO-A CAN’ 
means PRETESTED 
unden all conditions 


“Surco-American” high quality 
flexible plastic tubings and insu- 
lated wire are pretested to stand 
up under a wide range of tempera- 
tures and under the most severe 
conditions because they are spe- 
cially formulated to meet the most 
exacting requirements. Tubings are 
available ‘in inside diameters from 
.005"" to Dielectric strength 
averages 1500 volts per mil. thick- 
ness . . . “Surco-American”’ flexi- 
ble plastic insulated wire is avail- 
able in all lengths and colors in 
wire sizes 212 to 548 A.W.G. solid 
or stranded, shielded, tinned or 
silver plated copper wire and cable 
a fechnical ulletins and scm- 
ples on request. 


Address Dept. W 


Suyphenanl 


ELECTRICAL INSULATION CO. 
84 Purchase St. Boston, Mass. 





















AVOID 
CABLE 
ABRASION 


with 














STAPUT FAIRLEADERS 


“Rubbing at the duct mouth can be 
reduced by installing fairleaders on 
the cables at this point.” — from 
Electrical World, May 29, 1943 (Cables 
— How to Make Them Last). 

These non-corrosive alloy cable shields 
clamp in place to take wear at duct 
mouth. Easily and safely installed 
without interruption of service. Elim- 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for free catalog. 


Wm B.Berry Co..88 North St., Boston, Mass. 














amount of load. By this method, how- 
ever, there need be no “overtransform- 
ering” and no overloading. 

A. D. Fores, 

Transformer Engineering Dept., 
Westinghouse Electric & 
Manufacturing Co., Sharon, Pa. 
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Beloved Scientist. By David O. Woodbury. 
Whittlesey House, McGraw-Hill Book Co. 358 
pages, illustrated. Price $3.50. 


Elihu Thomson was, according to this 
loyally portrayed biography, a chemistry 
teacher who all his life stayed a guider, in- 
spirer and shaper of men and their achieve- 
ments. In many ways he out-Edisoned his 
contemporary Edison yet too often let others 
receive the laurels for discoveries which he 
was too engrossed to follow through. Pro- 
lific in invention (a patent a month for 
over 50 years) he was, nevertheless, a dis- 
coverer rather than an inventor. His pene- 
trating interest in other matters than the 
dynamos which were the wee beginnings of 
the General Electric Company went far 
afield; they embraced astronomy, aviation, 
welding, meteorology, photography, x-rays, 
wireless. In numerous instances he an- 
ticipated the disclosures of Marconi, Bec- 
querel, his namesake Lord Kelvin, Siemens, 
and even Edison himself. Read here of the 
“battle of the electric lights,” the maelstrom 
of conflicting patents, the tiny beginnings at 
New Britain, the unfolding at Lynn, the 
initiation of men who made G.E. and its 
research, of Faraday, Kennelly, Brush, 
Westinghouse and Sprague, how the carbon 
brush saved the street railway industry 
aborning, why the Oregon got around the 
Horn in time to smash the Spanish Navy at 
Santiago. 


Short-Wave Wireless Communication. By A. W. 
Ladner and C. R. Stoner. John Wiley & Sons 
Inc., New York. 573 pages, illustrated. Price $6. 


Marconi engineers are the authors of 
this fourth edition (first 1932), which puts 
emphasis on paralleling the treatment of 
ultra-short and short-waves. Topics de- 
veloped are modulation (including phase 
and frequency), propagation, feeders to 
aerial arrays, push-pull, power amplifiers. 
oscillators, reception problems, commercial 
equipments, therapeutic circuits. Treatment 
is rather qualitative than rigorously mathe- 
matical. References are both British and 
American. 











All Varieties of 
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ANTI-CORROSIVE PAINTS 


ARE AVAILABLE 












For Immediate and 


SPRING 1944 
Delivery 
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NORTH ARLINGTON, W. J. 


















FLUORESCENT 


For Catalog 
LAMP BALLASTS 


THE ACME ELECTRIC & MFG. CO. 
Clyde, N. Y. 
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Cuba, N. Y. 
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TEST INSULATION ... 


the modern, easy way with a 


MODEL B-5 


MEGOHMER 


No more tiresome cranking of a hand 


driven generctor . Our new battery 


vibrator type insulation testers operate at 
a steady test potential of 


500 VOLTS DC 


available at the touch of a switch, porta 


ble, entirely self-contained, direct-read:na 


Write for bulletin No. 430 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y 


* 


Te coh 


WHY SO DEPENDABLE? 


Because made from 
maximum conductivi- 
ty seamless copper 
tubing drawn in our 
own plant. 











Iisco Approved 
Single Hole 
Soldering Lugs 


Wire sizes stamped on 
barrel of each lug; sim- 
plifies selection of the 
right lug for any size 
conductor; tongues have 
smooth, flat surfaces, 
free from burrs; barrel 
ends cut off straight to 
fit snugly against wire 
insulation; shipped 
brightly clean to speed 
soldering. 








Please rush us sample and 
illustrated 32-page catalog. 





ADDRESS 


COPPER TUB 
& PRODUCTS, Inc. 












CINCINNATI, OHIO 





(757) 
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SEARCHLIGHT 
SECTION 


(Classified Advertising) 
Employment : : Equipment 
Business : : Used or Resale 
“Opportunities” 


UNDISPLAYED RATE 

10 Cents a Worp. MINIMUM CHARGE $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Bor Numbers—Care of publication New York, 
Chicago or San Francisco offices count as 10 
words. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 

DISPLAYED RATE 

Individual Spaces with border rules for prominent 

display of advertisements. 

The advertising rate is $7.25 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically 
on one column, 3 columns—30 inches—to 
a page. 




















POSITION VACANT 


ELECTRICAL ENGINEER — Opening with 
steel company for position of senior electrical 
engineer. Submit full details of experience, 
character, and availability. P-632, Electrical 
World, 330 W. 42nd St., New York 18, N. ¥ 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 
service of 34 years’ recognized standing 
negotiates for high salaried supervisory tech- 
nical and executive positions. Procedure will 
be individualized to your personal requirements 
and will not conflict with Manpower Commis- 
sion’s. Retaining fee protected by refund pro- 
vision. Identity covered and present position 
protected. Send for details. R. W. Bixby, Inc., 
262 Delward Blidg., Buffalo, N. ¥ 
SXECUTIVES — ENGINEERS — Through our 
nationwide Service we are conducting nego- 
tiations for good salaried positions created by 
Your personal requirements met by individual 
companies planning for postwar expansion. 
procedures. Strict confidence assured. Details 
on request. Jepson Executive Personnel & Re- 
search Service, 636 Land Bank Bldg., Kansas 
City. Mo 




















POSITIONS "WANTED 


MAN with long and valuable executive, esti- 

mating, engineering, and job management 
experience in electrical contracting desires re- 
sponsible connection. Available about February 
lst. PW-638, Electrical World, 330 W. 42nd St., 











RADIO ENGINEERS WANTED 


Radio Engineer for installa- required. Age 28-40. Salary 
tion, maintenance and servic- $3600 up plus living expenses, 
ing essential electronic equip- Wire or write Radio Divisio 
ment in United States and 2519 Wilkens Avenue, Balti. 
abroad. Electrical background more 23, Maryland for appli. 
and practical radio experience cation forms. 


WESTINGHOUSE ELECTRIC & MANUFACTURING Co. 
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+ COCO ONE. 


wanrhe SALESMANAGER WANTED 
ELECTRICAL ENGINEERS Pothead & Kindred 


FOR DEVELOPMENT AND ENGINEERING 
DEPARTMENTS OF A NATIONALLY KNOWN Products 
MANUFACTURER OF ELECTRICAL CON- 
Income range $10,000.00 
TROL APPARATUS. 
+ Replies confidential 
In Reply, state experience, education, 
marital status, draft classification, salary R. E. Green 
ee ae — ose Ronmes coe 1 —_ 
returnable). eplies strictly confidential. 
If employed in essential war work, avail- RUSGREEN MFG. co. 
ability certificate will be required. 14262 Birwood Avenue 
P-648 Electrical World, 520 North Michi- 
gan Ave., Chivaze 4 l. sere Detroit 4, Michigan 











. . 
Electrical Engineers Wanted 
If you are a young electrical engineer desiring For Sale 
to express your creative talents doing research and 
development work in a high voltage laborato of 
a long established manufacturer who is searching 


for several technically trained men with electrical 
engineering degrees, write giving complete details 
including recent snap shot of yourself. 











New York 18, N. Y 
ELECTRICAL ENGINEER — Superintendent, 

twenty years experience in electric produc- 
tion, transmission and distribution operation, 





maintenance and construction with Utility and 
Industrial Plants. Technical graduate Em- 
ployed, but available on reasonable notice. De- 
sire connection with Utility or Industrial plant 
in West or South West. PW-643, Electrical 
World, 920 N. Michigan Ave., Chicago 11, Il} 











GE NERAL ELECTRICIAN with good technical 

training, age 45, in good health. Has been 
in charge of Maintaining all relays and other 
Maintenance in automatic Sub-stations in large 
Mid-western city. At present has charge of all 
Electrical equipment in modern steam plant. 
Desires position where ability can be used to 
fullest capacity. PW-646, Electrical World, 520 
N. Michigan Ave., Chicago 11, Ill. 


REGISTERED PROF ESSIONAL ENGINEER 
in Georgia with 25 years experience in Utility 
and industrial work desires permanent connec- 
tion as sales-service engineer with large manu- 
facturer of electrical or mechanical equipment, 
headquarters, Atlanta Geo M. Griffith, 643 
Willard Ave., 8S.W., Atlanta, Ga. 
OPERATING SUPERVISOR Age 4) 41, broad 
utility experience. Successful record achiev- 
ing practical results by maintaining coordi- 
nat ed organization and harmonious employee 
relations Engineering background with well 
rounded experience in generation, transmission, 
distribution, sales, rates, accounting, adminis- 
tration, public relations. Interested in general 
supervisory position as superintendent, mana- 








ger or executive assistant Prefer position 
offering opportunities for improved operations. 
PW-639, Electrical World, 520 N. Michigan 


Ave., Chicago 11, Il 


EXECUTIVES AND TECHNICAL MEN 
Be ready for post war opportunities! 


We solicit inquiries from qualified candidates who 
desire to contact employers for positions paying up 
to $20,000 per year. Confidential. Est. 29 years. 
(Inquiries from Employers entail no obligation} 
THE NATIONAL BUSINESS BOURSE 
20 W. Jackson Bivd., Chicago 4 














cine an tanereiow te A cece ae ee 
320 West dond St New York 18, N.Y. — Bidgwey 
| Per ererT pope rire press re ATB 
: oO Ry See re re ene , 60 
peat Steam Power Station Personnel Wanted WE sks as conn redioneeaeaeae. 3 
Turbine, boiler, switchboard, and auxiliary Voltage Cae beenenbedePeveawenews 2400 
Operators; machinists, mechanics, relay Ee hs hiac s vod te ee ones 3600 
par and ——— ee a waggel N.S in hose ks oa CER Ae 344 
eee. mans a any a Getta... -cdstceteegti cs Star 
T. E. LANE MOE sob x vaveces In good condition 
aa ee ee Turbine ........ Ridgway-Rateau-Smoot 
PEN 5 sii ohne eke a ete Paeee 165 
CE 50s in oe dn ee 625 K W 
M A N U e ACTU RERS Combination high and low pressure 
ss orb Dee ee eS oe 3600 
need the best Stem ‘Prasee: . 6.525. 566555- 3 2004 

technical and sales 

Condenser .......... Alberger Pump é 
REPRESENTATION Condenser Co. 
tee PTE Sere pee TT eee 36” D 
for the MARKET of the West! Present ee APPT ete ere are 11281 
and post-war—Write today to ON 50 e's bac ee ea wees Jet 
Switchboard panels............ Six (6) 





A. B. SMEDLEY 
Technical Products 
1254 N. Los Robles, Pasadena 6, Calif. 


Experienced graduate engineers will serve 
your account. 


HOLT LUMBER CO. 


OCONTO, WIS. 




















BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 
THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M Since 1912 CINCINNATI 27, OHIO 
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UCCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad is Owned Outright By Us 











D C MOTORS MOTOR GENERATOR SETS A. C. MOTORS 
up Make Type Volts Speed 3 ph. 60 cycle oe a cycle 
250 G.E. MPC 550 130 1—1500 KW GE 275 V. Gen. d.c. to 2100 HP, 2300 V. yaearonses 
i 500 G.E. MPC oe 130 Syn. Motor. HP Make Type Volts Speed 
5; 625 OE. tse 800 650/900 1—1000 KW Whee. 600 V. Gen. dc. to 1400 HP 4000 I— 500 GE. TS 440 360 
604 E. : 1I— 400 GE. ATI 440 720 
00 GE. MPC 2 —300, KW GE 600 V. DC Gen. d.c. to 700 HP— I— 225 GE. ATI 240 600 
1 350 G.E. tt o 330 /6 2200/13200 V. Syn. a with Excite 1— 150 Al. Ch. 2300 900 
9 300 GE SPC 330 ©. 275/550 00 KW G. 6. 250/275 V. Gen. to 700 HP ATI I— —s—-150 Whse. 2200/550 1800 
i- 300 GE. 350  250/4 440/2300/4000 V. Motor. 1I— = 125 G.E. ATI 220/440 900 
2 270 Whi. 330 «525 —300 KW G. E. 250 V. Gen. to 400 KVA 440 V. 2— 100 Whse. G 800 
] 2 ng 230 1—100 KW Whse. SK 250 V. Gen. to 150 HP Syn. 1— 75 G.E. TS-7556 330/440 6006 
2 200 Whee, 250 150/525 2300 V. 900 RPM motor with excit. 
fs 176 OE” = -RC-19A 330 1000 1-15 KW G. E. 125 V. Gen. to 120 HP TK 4000/2300 Slip Ring 
i- «150 «GE. MPC gon 5p /400 ee i— 1200 CrWh. 801-Q 2200 237 
2 128 GR gms §©=© 280 720 TURBO GENERATOR SET i. =m ws oa 
o— 120 we ' ois . 1200 1— 800 Al. Ch 440 885 
3 1% Ai. Ch. 230 950/1150 1—500 Whse, 625 Kva., 440 V., 3 ph., 60 cy., a T— Ty 250(sa00 i 
i- 100 G.E. PC 230 225/4 3600 ie with Parsons 145/175 lb. condensing tur- Toss 400 G.E 7 IP 440, ,2200 600 
5 100 G.E RC-19 Fi 575/720 bine complete with jet condenser and accessories. oe 400 Al. Ch 505 
i. 75 G.E Ke) 5 I— 350 G.E. IM 2300 /4000 257 
3— 75 Whse. SK-183 330 14 te ROTARY CONVERTERS 1— 300 Ww Cw 585 
— oo & Dy. 258 p+ le 60 eyel I— 300 G.E. IM $40 720 
3— 50/60 Cr. Wh. OOH =D 300/000 oyere — 250 GE. MT 440 450 
1 50 Cr. Wh: CMC-81 $30  400/1600 KW Make Speed D.C. Volt Trans. Volts I— 250 GE. MT 4000/2300 257 
10- 50 G.E. RF-16 a 1— 1500 Whse 720 600 2300 2— 200 GE. IE-M 2200 1750 
2s eee. 2— 200 Whse. CW 2200 514 
TRANSFORMERS i— 1350 GE 720 350 ert i— 300 G.E. IM 440 600 
= 183 See BH Squirrel 
KVA% Make PH Type Voltages — V hse. ‘ uirre age 
6— 1667 Pitts 1 OISC 1320x2300 — ts Ye “ee bo sere 2300 I— + 500 G.E. 1-17B 2200 695 
1 1050 G 3 W CTH taeees 45 1— 500 Whse. 1200 600 13200 /2300 1— 400 Whse CS-1104A 2200 585 
i— 600 GE. = Bipee asceesi10eke 2300 soarare I— 375 GE. 1200 250 6600 /2300 — an’ 6 =. bo 
33. oloney / . .E ‘ _ Q 3.E < y 
3 333 Whee. 1 OISC as a — baad 2500 1- 250 Al. Ch 220/440 1150 
a OE 1 HORP 13200x575 20nd: 25 cycle 
, 300 G.E = « 1575/11 2300 
1— 300 Pitts ahs OIse 3200%290/440 2— 1590 G.E 500 225/275 13200/6600 aa Gee ae 
-—— 300 Packari 5C x re = 2R /OF 200 / 1— 1000 3.E. ATI 2200/3800 900 
~ 300 GE. 1 H-LDD 26400x1 115/460 460 I— 500 GE. 750 = 225/275 13200/6600 i— 750 Ge. ATI 220/440 900 
3— 200 G.E. 1 I 2300x115/230 All units can be furnished with AC and DC controls. i— 600 G.E, ATI 220/440 900 
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MOTORS 


What are your requirements? 
units up to 5000 kw 
available in stock. 


INC. 


Main Office & Shop: 51 HOWELL ST., JERSEY CITY, N. J. 


COMPANY 














AND EQ Released by Utilities & Industrials 
; N. Y. C. Tel.: LOngacre 5-3227—N. J. Tel.: UNion 3-2600 Turbines, Generators, Steam 
and Oil Engines, Boilers, 
MOTOR—3 PHASE 60 CYCLE MOTORS GENERATOR SETS M G R ; 
1—500 HP, 900 RPM, 440 volt, Lincoln slip ring —* 50 EW. 14 — — Mp eed gone coe paoell otor enerators, otaries 
si _ volt, mera. e c, squirm = 
1335 HP. 300 RPM 440 volt, ‘ae nad = 1— 6 KW, 125 volt, General Electric, squirrel cage. Transformers, Motors, Com 
ee is ad’ ceed eee ee tins. MOTORS—VARIABLE SPEED 230 VOLTS pressors, etc. 
1—250 HP. 600 RPM. ° GE. syne 1—150 HP, 350/1050 RPM, Crocker-Wheeler. P : 
1300 HP: 600 RPM, £800 vor, Ge an 1— 90 HP. 470/940 RPM, General Electric. Service backed by 38 years’ experience 
i—200 HP, 450 RPM, 2200/4000 ry. G_E., sl. rg. 1— 75 , 525/1575 RPM, Electric Dynamic 
1—150 HP, 1800 RPM, 440 volts, G.E., sa. ca. 1— 35 HP, 500/1500 RPM, Westinghouse. 
1—150 HP, 900 RPM, 440 volt, Al. Ch. sl. rz. 1— 35 HP, 350/1050 RPM, Electric Dynamic. a 
2— 75 HP, 1200 RPM, 2300 volt, G.E., vertical 1— 30 HP, 225/900 RPM, Crocker-Wheeler. ’ 


~MOTORS—D. C. 230 VOLTS 


2—450 HP, 400 RPM, G 1—5 HP, 600/1200 RPM, General Electric. 
1-250 HP. ra iPM. Electro Dynamic Mri. 1—5 HP, 450/1800 RPM, Crocker-Wheeler. 
2-15 Vestinghouse, SK. 
i—150 HP, 750 RPM. Electro Dynamic. ALTERNATORS CIRCUIT BREAKERS 
1135 HP 6 RPM, Westinghouse, SK. 1—625 KVA, 3600 RPM, 600 volt, GE. 
aE 3.E., 575 1—250 KVA, 720 RPM, 230 volt, G.E. 
3 HE: adie. ne tc 1 IV Ea ae ane plage 
= -: u., type 1— CVA, 36 M, 240 volt, Allis-Chalmers. s 
\— 50 HP; RPM, Westinghouse, type SK. 1—62% KVA, 3600 RPM, 220 volt, Allis-Chalmers. me ‘2 oo Breaker 300 amp. 3 Pole. 
TRANSFORMERS TURBO-GENERATORS -—— oe ~~ 10,000 amp. 3 
2—400 KVA, G.E., 4156-240/480 v. Scott taps. 600 ow Terry dual bleeder condensing Turbine 1-LTE Cinsulh’ Be - 3600 am 8 
200 MYA Pittsburgh, 7800/440 volts. 1—500 KW, G.E., 3 ph., 60 cy., 480 volt, bleeder. Pole. D.C. t ; 


200 KVA, G.E., 2200-220/440 volts. 











Power Equipment 




















P 
2— 25 HP, 300/900 RPM, Electro Dynamic. 
20 HP oY er 52 Church St. New York, 7, N. Y. 


1 . RPM, General Electric. 
1—13/18 HP, 350/1200 RPM, Electro Dynamic. 








1—375 KVA, Westinghouse, non-condensing. 


200 KVA, Allis- Chalmers, 


2200/220/440 


1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


ype 
Circuit Breaker 4,000 amp. 2 
D.C LG 





150 KVA, G.E., 33,000 2300/4000 Y 
ik KVA. Westinghouse, 
) } 2200-220/110 ¥ 
1—100 KVA, Pittsburgh, , att 
—100 KVA. Westinghouse, 13200 250 volts. 
100 KVA, Allis-Chalmers, 2200/220/110 
100 KVA, Allis-Chalmers, 2400/4150 Y-2400 
- 75 KVA, General Electric 2200/220/440. 


Complete Line of A.C. and D.C. Motors and Generators 


ll, 430/250° volts 
1375/2750-110/220 volts. 


1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


ENGINE GENERATOR SETS 
1—150 KVA, ee Electric Generator, Ames Uni- 
flow engin 


1—62% KVA. Westinghouse Generator. Fairbanks 


Pole. .C. type 
30 Delta-Star. Bus. Support 
type 1124—D5—53 


D.C. Watt hour meters, Ammeters & Volt- 
meters, switchboard type, also 10,000 


amp. Shunts. 


insulators 





company engine. 


NEWARK NEWS, Newark, N. J. 
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WATTHOUR METERS 


A.C.—Reconditioned—Tested—D.C. 
We also BUY complete stocks of used meters 


ATLANTIC ELECTRIC METER COMPANY 


February 





New York 16, N. Y. 


19, 1944 











TRANSFORMERS 


New or used. 
Air and oil Te 
specialty. 


ATLANTIC TRANSFORMER CO. 


Transformer Specialists 


5143 N. 2nd St. 


types and sizes. 
be changers a 





Phila., Pa. 
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TRANSFORMER—Built by one of 

the leading makers . . . cooled 
by oil or a non-burning liquid... 
100 to 1500 kva. High-voltage 
connection to suit your require- 
ments... pothead, power circuit 
breaker, disconnecting switch or 
junction box. 


(CONNECTING THROAT — Close- 

\</ coupled as shown, or built to 
pass through a wall, or clear an 
obstruction. 


(3) BREAKER BANK — Completely 

\~/ metal-enclosed. with draw- 
out circuit breakers . . . assuring 
safety for workers, protection for 
equipment and service conti- 
nuity. 








(4) MAIN CIRCUIT BREAKER— Backs 

up all the feeder breakers . . . 

cascading often saves material 
and reduces investment. 


TIE CIRCUIT BREAKER — Con- 
5 nects to another unit substa- 

m; transformer may be re- 
moved from service without 
interrupting power supply. 


Advantages of Unit Substations have led to rapid adoption and will lead to peenen concert seeantes.- 
uch wider use—saving in cable copper, reducing voltage drop by employing Drawout type... spare 
ort feeders, saving in space with compact arrangement of indoor transformers —ouauae Gee dur- 
d breaker banks, quick installation and equally simple removal to anew location. 

Design and construction of the unit are important in providing such advantages BUS TRANSITION FRAME — Pro- 


vides for branching buses. . . 
. fullest measure. instruments may be mounted on 


e features of design and construction identified on this page are but a few doors. 
hat I-T-E engineers will gladly go over with you. 


AIR SWITCHGEAR 


“| CIRCUIT BREAKER CO., runavcursia 30,pa. 


Representatives in Principal Cities 





My 


{g) 











\ \ \ 
Psi 
A 





